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THE GENEEATION OF THUNDER STOEMS. 

The primary cause of the constant negative charge 
of electricity on our earth's surface is still an open ques- 
tion. Did the earth obtain it at the time of its primi- 
tive evolution from chaos, and has the charge been 
preserved since then, partially by an atmosphere/which 
cannot contain, conduct, nor convey electricity, but 
principally by the vacuum beyond our atmosphere, 
such as at present we may obtain with our improved 
air pumps, to such a perfection that it is an absolute 
non-conductor of electricity, through which not a trace 
of the earth's electric charge can possibly pass and be 
lost? 

Watery vapors, which frequently float in our atmo- 
sphere, are only receptacles of electric charges, and may 
obtain the negative charges of the earth's surface by 
direct contact, for instance when a mist or fog reaches 
the soil, in which case the earth's conducting and nega- 
tively charged surface is transferred to the upper 
limit of the fog; when, now, by air currents begotten 
by solar heat, the fog is caused to ascend and separate 
itself from the earth, by which it will be repelled (hav- 
ing the same charge), it will give origin to negatively 
charged clouds which then in their turn may act in- 
ductively upon other clouds. In the same way the 
earth acts, and causes the nearest portion of the neu- 
tral clouds to become positive and the most distant 
portions negative; if then such clouds while under this 
inductive influence become split up by air currents, 
they give rise to clouds charged positively and others 
charged negatively, and it is seen how the inductive 
action repeated over and over again may under proper 
circumstances develop and multiply the charges and 
give origin to the thunder storms. This happens when 
the clouds discharge their excess of electricity to one 
another or to the earth, and so tend to restore the 
neutral condition, which is the electric equilibrium. 

This action and reaction is beautifully illustrated by 
an old contrivance called the electric multiplicator, in 
which some condensing plates, attached to a revolving 
axis, are caused by the revolution of the axis to act and 
react inductively upon one another, and in this way 
cause even the small spark of an electrophorus to be 
multiplied sufficiently to charge a Leyden jar suffi- 
ciently to administer a severe shock. 

The double plate machines, which have superseded 
the old friction machines, are highly improved modifi- 
cations of the old multiplicator. 



PATEBSON'S CENTENNIAL. 

The city of Paterson, New Jersey, has a peculiar his- 
tory, reaching back to th e days of the revolution. On the 
4th inst. there took place in that city the centennial 
celebration of its founding. It is now one of the great 
manufacturing cities of this country, having a popu- 
lation of 80,000, of which 30,000 are active workers in 
the mills and workshops. 

During the revolutionary war, Washington and 
Alexander Hamilton, so the story goes, were riding 
down the bank of the Passaic, and Hamilton, who 
greatly favored manufacturing industries, said to 
Washington when they came in sight of the falls : 
" There will be a good place to begin. Those falls will 
furnish the power for our first manufactories." After 
independence became a reality, and when Washing- 
ton was President, and Hamilton Secretary of the 
Treasury, his thoughts reverted to the beautiful Falls 
of the Passaic, and he immediately set about laying 
the foundations for the first manufacturing city in the 
United States. 

Paterson, a plain farmer, who was Governor of New 
Jersey, signed the papers for a " Society for the Estab- 
lishing of Useful Manufactories," which Hamilton 
had organized, and a hundred years ago, on July 4, 
the board of directors met and settled upon a site and 
decided upon a name. Hamilton refused to allow the 
city to be called after him, and suggested the name of 
Paterson. 

The celebration being one in a double sense, was of 
such a nature as to give due credit to the occasion. It 
began with a salute of 100 guns at sunrise. It was fur- 
ther celebrated by church services, the ringing of 
bells, more firing of guns, and a great civic parade. 
The throng was addressed by Parke Godwin, of New 
York; a poem was read by Dr. Charles D. Shaw, and an 
oration given by George M. Robeson. Another parade 
was given on the following day, supplemented by a 
banquet and fireworks. This latter occasion was hon- 
ored by the presence of Governor Abbett. 

Paterson, as will be remembered, is noted for its silk 
mills and iron works. About thirty companies are en- 
gaged in the manufacture of silk goods, and there is a 
large number of iron works, including rolling-mills, 
forges, and two or three establishments engaged in the 
manufacture of locomotives. 



Fob more than 2,000 years, a dressed stone contain- 
ing 12,922 cubic feet — being 71 by 13 feet in size — has 
rested on pillars in a quarry at Baalbac, in Syria. It 
was intended for the foundations of the temple of the 
sun, a mile or more distant, to which four stones near- 
ly as large were actually transported. 



GREAT GUNS AND ARMOR PLATE. 

It has been said that the day of monster guns for 
use on shipboard is passed, and if the failures of several 
110 ton guns of 16 \i inch caliber, in the British navy, 
are any criterion of the causes of failure being due to 
large ring masses shrunk on to one continuous liner, 
and the series of rings only holding together by shrink- 
age friction, there certainly is indicated a limit to the 
resistance of piled- up guns of such great weight and 
caliber to the intense explosive action expected from 
their size. 

Splitting of the re-enforcing hoops, elongation and 
warping of the liners, are some of the troubles of their 
trials with moderate charges. Some of the guns of 
less caliber have split their linings and an 8 inch and a 
6 inch gun have burst on target trials. 

Defects have attended the fitting of the liners, so 
that in two instances they have turned by the enorm- 
ous friction of the projectiles in following the rifling. 
It is now a mooted as well as a serious question as to 
the life of these guns, as none have been used to their 
full allowance of ammunition, nor can the number of 
shots be safely assigned as the duty of such guns, 
although their immense power has been tested in a 
single instance with a Holtzer armor-piercing i^iojec- 
tile weighing 1,813 pounds with a charge of 960 pounds 
of powder, a striking velocity of 2,079 feet per second, 
and with the enormous striking energy of over 54,000 
foot tons, at a range of 500 feet. This shot has made a 
world of newspaper talk as it penetrated a target 
composed of a facing of 20 inches of the Brown com- 
pound iron plate backed by 8 inches of wrought iron 
plate, and by 20 feet of oak timber, 5 feet of granite 
masonry, 11 feet of concrete, and lodged in a final 
backing of brick, making a clean cut of 45 feet through 
one of the most solid targets ever built. But, alas ! it 
was its last shot. Having been fired only sixteen 
rounds, not all full charges, its chase was found to 
droop so much and its hoops separated to an extent as 
to render it useless and unsafe. It was condemned. 

The large-caliber guns (16>£ inch) in France have 
shown a marked weakness, and it is intimated through 
French publications that all their naval guns of over 
12>^ inch caliber have proved far from being satisfac- 
tory. 

The enormous pressure in the chamber of a gun and 
its control is one of the most difficult problems that 
the engineer has had to deal with, ranging as it may 
in pressure from 4,000 to 35,000 pounds to the square 
inch of surface in the bore, together with the uncer- 
tainty of high explosive material in its liability to 
change its detonating properties by handling or stor- 
age, has created much uneasiness from the fact of the 
bursting of several guns of moderate caliber that were 
supposed to be fully equal in the factor of safety for 
the charge used. 

The tendency in gun construction now is for medium 
bore, greater weight, and better material. 

The heaviest gun yet made is from the works of 
Krupp and weighs 135 tons ; it is 40 feet in length, 
with a bore of 13J^ inches. Its range is 11 miles, with 
a ^projectile weighing 1,800 pounds, using 700 pounds 
powder to the charge. This is said to be the most 
powerful gun in the world. 

It is reported that the 119 ton guns of 15% inch cali- 
ber, made by Krupp for the Italian navy, have been 
removed from the vessels and mounted on shore foi 
coast defense ; 100 ton and 105 ton guns are the largest 
now in use on the battle ships of the Italian navy. 
Even these are of doubtful reliance, as one has failed 
by bursting. In the German navy the largest guns 
are the 12 inch bore by Krupp. 

The guns made in France for the Japanese navy, oi 
12'6 inch caliber, 40 feet in length and of 65 tons weight, 
breech-loading, seem to have stood the severe test 
required, reaching a muzzle velocity of 2,308 feet per 
second, with shot of about 1,000 pounds, with powdei 
charge of over one-half the weight of the projectile 
and generating a chamber pressure of over 35,000 
pounds per square inch. The guns were declared 
satisfactory, after twenty graduated rounds, and ac- 
cepted. 

The tendency being now for medium bore, greater 
weight, and better material, and since the later devel- 
opment of the highest resisting power to both pene- 
tration and fracture in the nickel-steel armor plates, 
there is a strong presumption that nickel-steel is the 
Ultima Thule in material for not only projectiles and 
armor plate, but for the guns ; which, with the best 
efforts in construction, should give ordnance of medi- 
um caliber able to bear a muzzle velocity of at least 
2,500 foot seconds and a chamber pressure of over 40,000 
pounds per square inch. 

The largest guns of the breech-loading rifle type 
now making in the United States are 12 inches in bore, 
36j£ feet in length, weighing 46 tons, designed and ro- 
jectiles of 850 pounds and 425 pound charges of powder. 
They are intended to attain a muzzle velocity of 2,100 
foot seconds, with a striking energy of nearly 26,000 
foot tons at near range. With the nickel-steel and an 
increase in weight to 50 tons, these guns should be 
able to cope with any gun of foreign make in range 
and penetration. 
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The increase in the tenacity of steel by use of a 
2% per cent nickel alloy, combined with the later pro- 
cess of fluid compression, will result in the addition of 
a large percentage to the strength and resistance of 
guns and armor plate, as well also to the tenacity of 
armor-piercing shot, which are now disposed to break 
up under their high velocities and the great resistance 
shown by the new nickel-steel plates. 

The increased facilities for forging and finishing are 
lessening the number of hoops by increasing their 
length, so as to stiffen the linings and prevent the sag- 
ging which has heretofore been a source of destruction 
in built-up guns. 

— c a 1 ♦ 

Invention a Study. 
To a certain extent only is genius an inheritance; so 
are oratory and statesmanship. The world has pro- 
duced but few Edisons or Websters or Lincolns — born 
geniuses, orators, and statesmen. Education and study 
improve all of these qualities. Necessity often develops 
remarkable originality. Great inventors were gene- 
rally of poor parentage, and industrious thinkers are 
seeking a competence through their own originality. 
In order to accomplish this, one should study one's 
own capabilities and inclinations. Some prefer chem- 
istry, others mechanism; some to working wood, others 
prefer metals. I was brought up on a farm, but never 
liked that business, and the morning I was of age (21) 
my father asked me what I was going to follow for a 
livelihood. I said, " Well, I have not fully decided yet, 
only that I am not going to scratch the face of Mother 
Earth all my life for a living." Mechanism can be quite 
as profitably employed in farming as in a machine shop 
or wood working. I started as a house carpenter at 
work by the month. 

At that time, in Maine, there was abundant timber 
and but few sawmills, and they the old style of up and 
down sash mills that all ran by water and did not saw 
more than two thousand feet in twelve hours. There 
being long, cold winters, large barns were built of 
heavy hewn timber; some of the smaller parts were 
generally sawed. This hewn timber must be all taken 
out of wind and counter-lined, and mortises and all 
other work measured from the counter lines. A boss 
framer could get $2.25 to $2.50 per day. I hired with a 
framer at $15 a month, and when the other hands were 
setting down resting I was going over the work, meas- 
uring lengths and the angles of braces, etc., and ques- 
tioning the boss, and by the time we got up three barns 
I was conceited enough to believe I could lay out the 
work, as they then called it. So I quit and took the 
job to frame a forty -foot square barn. I only charged 
$1.75 per day on my first job, and only took on four or 
five helpers. I drew my plans as best I could and went 
at it, and my old boss — a very nice man, by the way — 
predicted a failure. This somewhat alarmed the man 
I was at work for as a boss framer, but I assured him 
that I would succeed. It was " root, hog, or die " then, 
so I worked and studied day and night, and all one 
Sunday. The day came for raising, and I sent for my 
old boss to be there, but the result was as good a job 
as I ever did, and I may say ever saw done. I saw that 
old barn two years ago and it was then more than 
forty years old. When the barn was up, my old boss 
stood on the great beams and proposed three cheers 
for the new framer, which was heartily responded to 
by the raisers, as we called them. From that time I 
commanded my $2.25 to $2.50 per day, and had all I 
could do. I mention this merely to show what persist- 
ence may do. 

I finally gave up wood working and took up the work- 
ing of metals ; and of metals I think that I have taken 
out over two hundred patents, some worthless, of 
course, but most of them very valuable. I do not, nor 
ever did, regard myself as more than an ordinary me- 
chanic, and rather a rough workman at that, and yet 
I think that I possessed one rather remarkable quality, 
and that was never giving a thing up that I started. 
Persistence seemed to be my crowning quality. More 
than fifty years ago I worked in Lowell, Mass. Cotton 
factories were then being built all through the New 
England States, specially in Lowell and Manchester, 
N. H. Cards for use in mills had all been made by 
hand up to about that time. To punch the holes 
through the leather by hand and cut off the small steel 
wires, bend them in U shape, stick them through, and 
then bend them again on the opposite side, so as to 
pitch them forward, was indeed a tedious and slow pro- 
cess. 

A card maker in Lowell, whose name I have forgot- 
ten, conceived the idea of doing all these operations by 
machinery, so he set himself at work. The leather 
must be stretched on a frame, and the frame feed 
lengthwise the leather, and two holes punched at regu- 
lar distances apart until each end was reached, then 
the feather must rise up for another row of holes and 
feed back and forth, that is, right and left. The wire 
was on a reel and fed by machinery to exact length, and 
cut off, bent to U shape, and stuck through each hole 
as it was made. In time his machine was perfected, 
all except bending the wires on the opposite side to 
give them the proper pitch for carding. 
The inventor said that he studied day and night for 



months and months to devise a means, and nearly gave 
it up. One night he was out walking the street and in 
a study, when all at once the method struck him, and 
he went home and made a pencil sketch, and went to 
bed and slept soundly, and next day went to work, 
made the attachment, and it was a perfect success. I 
have stood and seen one man in Lowell operating six 
or seven of these machines, setting card teeth. I think 
that I have seen quite as many intricate machines at 
work as any one person, and I still think that the card- 
setting machine is one of if not the most ingenious ma- 
chines that I ever saw in successful operation. In this 
inventor ingenuity, perseverance, and patience were 
combined. 

Often some grand idea will come to a person acci- 
dentally, as the turning of irregular forms did to Mr. 
Blanchard. Mr. Blanchard had acquired something 
of a reputation for ingenuity, and as he was one day at 
the United States armory in Springfield, Mass., he saw 
the workmen polishing gun barrels; they did all by 
hand then. All of the barrels are tapering, and it was 
necessary in the last polish that the lines be as near 
perfectly true as possible, so that in taking sight the 
eye would not be misled. To do this required practice 
and skill; so Mr. Blanchard took a contract to build 
and put a machine at work that would polish perfectly 
about six barrels at once. His machine was set at work 
one Saturday, and went right off. The scourers, as 
they were called, were made flexible, so as to yield to 
the irregular shapes as they ascended and descended, 
and the machine was accepted and did the work of 
more than a dozen experienced polishers. The workmen 
were, of course, interested, and as they were looking on 
and making remarks, one said, "Well, Bill, that 
throws you out of a job." When a workman that came 
from another room said to Blanchard, "Well, mister, 
you can't get up a machine that will throw me out of 
my job," said Blanchard, " What is your job ?" "Mak- 
ing gun stocks, "said the man. ' ' Well, " said Blanchard, 
" I don't know. I have not studied on it." Yet Mr. 
Blanchard rode home, a distance of about twenty 
miles, and said afterward, "On my way I studied up a 
method to turn irregular forms, built a machine, took 
out a patent for it, sold the right to government for 
$20,000, and actually did throw that man out of his 
job." Said Blanchard, " I was sorry for the man, but 
glad for myself." That invention made him a fortune, 
and he died quite wealthy. J. E. Emerson. 



missioners considered all the proposals submitted, and 
since then the company's engineers have dealt with the 
hydraulic problems. The Board of Engineers includes 
the names of such men as Prof. Coleman Sellers, Mr. 
Herschel, and Col. Turrentini, of Geneva. The elec- 
tric part of the work is now to be carried out. In 1890, 
when preparing plans to lay before the commission, I 
proposed to employ alternating currents, using as mo- 
tors either the alternating dynamo or the multiphase 
motor, which has since attracted so much attention at 
Frankfort last year. This was an innovation on pre- 
vious practice, and it is worthy of record that the com- 
mission were unanimous (with one exception) in desir- 
ing to pass a resolution, saying that alternating cur- 
rents were not available for the purpose. Already 
opinion has changed, and the subsequent progress has 
so completely borne out the views expressed in 1890 
that we are going to adopt this method. 

" It may be that what I have already written may con- 
vince many of the enormous character of this under- 
taking. But the importance of the company's trans- 
actions has been only half told. They have lately ac- 
quired from Canada the exclusive right to use land in 
the Victoria Park for the same purpose for 100 years. 
The river above the Horseshoe Fall, on the Canadian 
side, has a branch going round Cedar Island. The power 
house can be built here. Enough water can be brought 
through the branch to utilize 250,000 horse power, and 
the tunnel from the bottom of the shaft to the very 
base of the fall will be only about 800 feet long. This 
franchise is a most valuable addition to the powers 
possessed by the company on the other side. 

" Many visitors to the Chicago Exposition next year 
will stop to see the progress of this gigantic undertak- 
ing, and they will not be disappointed, and it is a mat- 
ter for congratulation that, so far as the present inten- 
tions of the company go, the beauty of the falls will 
not be affected nor the volume of water perceptibly di- 
minished." 



The Utilization of Niagara Falls. 

Professor George Forbes, F.R.S., has communicated 
to the London Times a letter on the extensive works 
for the utilization of the Niagara Falls in the produc 
tion of electricity, from which the following extract has 
been made. Prof. Forbes, after referring to his dreams 
of eight years ago, when he stood on the southern edge 
of the American Fall, writes : 

"And now eight years after I see that the prepara 
tions are almost complete for the utilization of 100,000 
horse power, and part of this power will certainly be 
used long before the close of the year. 

" Few people in England who have heard of this en- 
gineering feat are aware of how far it has been ad- 
vanced. More than a mile above the falls a canal has 
been cut, 1,500 feet long, at right angles to the river. 
A vertical shaft, 140 feet deep, is being sunk, and from 
a lower lerel a tunnel, 28 feet high and 18 feet wide 
and 6,700 feet long has been carried at a slope of 7 per 
1,000, to issue at the foot of the cliffs below the falls, 
just under the suspension bridge. This work is all 
nearly completed. The lining of the tunnel with four 
courses of bricks is going on at the rate of 100,000 a day, 
and this rate is about to be increased. The turbines 
are in hand. Part of the power is to be used in fac- 
tories now being built directly over shafts, and we are 
now preparing for the electrical transmission of power. 
In a year's time it is probable that the city of Niagara 
Falls will be lighted by this power, and the street elec- 
tric railways worked by it. Factories are being erected 
on the vast extent of land owned by the company, 
which has a perpetual right to use this power over five 
miles of river frontage, from a little above the falls up- 
ward. 

" Already thirty acres of land have been reclaimed 
by the company from the river, and the river is about 
to be deepened in front of their wharves. A railway, 
five miles long, all passing through the company's land, 
is in hand to connect the three lines of railway with 
the principal factories on the company's property. This 
will eventually be worked by an electric locomotive. 
Streets have been laid out, and a part has been laid 
aside for operatives' cottages. All this 1 have seen, and 
I recognize the foundation of an important manufac- 
turing center. Franchises have been obtained from 
owners of property for a second tunnel under the city 
of Niagara Falls. All this has been done, and at a sur- 
prising small cost, by the energy, caution, and foresight 
of the directors of the company, of which Mr. Adams is 
the president, Mr. Wickes and Mr. Stetson vice-presi- 
dents, and Mr. Rankine (a cousin of Prof. Macquorne 
Rankine) the secretary. In 1890 they appointed a 
commission of leading scientific men in Europe and 
America, presided over by Lord Kelvin. These com- 
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Dangers of Ballooning. 

The Independence Day celebration at Boston closed 
with a tragedy in the upper air. Prof. G. A. Rogers, 
the well known aeronaut, who had made one hundred 
and eighteen balloon ascensions, together with Thomas 
Fenton and De Los Goldsmith, a reporter, made a bal- 
loon ascension from Boston Common as the final fea- 
ture of the observance of the day. The balloon, when 
released, shot up perpendicularly, and after reaching 
the height of about a mile was blown seaward at a 
rapid rate ; then it began to descend. It was supposed 
by observers that Prof. Rogers had opened the safety 
valve with the intention of descending before the bal- 
loon was out at sea. While the crowd watched, the 
balloon suddenly collapsed and fell into the bay ; the 
car sank and the folds of the balloon settled over the 
occupants. Two of these were seen to emerge from be- 
neath the balloon, one being Prof. Rogers, the other 
Reporter Goldsmith. Fenton did not come to the sur- 
face. Goldsmith swam easily and was rescued, but 
Prof. Rogers seemed to have sustained some injury, 
and just before assistance reached him he threw up his 
hands and sank. The body of Prof. Rogers has not 
been recovered ; Fenton's body was brought into view 
as the rigging of the balloon was drawn up by the res- 
cuing party. Fenton's neck had been caught in one 
of the meshes of the net. His body was warm when 
taken from the water, but all efforts to resuscitate him 
failed. 



Ozonine. 

A new product, called ozonine, appears to be des- 
tined to render services in the bleaching industries. 

In the proportion of 15 grains to a quart of water, 
the product acts energetically upon fibers, wood, straw, 
cork, and paper, as well as upon solutions of gum and 
upon soaps ; and the effect of the bleaching is identical 
in acid and alkaline solutions. 

The product is obtained in the following manner : 
125 parts of resin are dissolved in 200 parts of oil of tur- 
pentine, and to this is added a solution of 25 parts of 
hydrate of potassa in 40 parts of water and 90 parts of 
peroxide of hydrogen. The jelly obtained, on exposure 
to the light, changes in two or three days into a clear 
fluid, to which the name of ozonine has been given. This 
transformation can be obtained also in the dark, but in 
that case it requires several weeks for its completion. — 
Le Qenie Civil. 
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What Patents Have Done. 

Disparagement of patents is common and easy, says 
the Iron Industry Gazette, but it should not be for- 
gotten by those who sneer at inventors that, out of a 
total of over $8,000,000,000 of capital invested in manu- 
facturing in the United States, patents form the basis 
for the investment of about $6,000,000,000. Evidently, 
the United States system of encouraging invention, 
that has resulted in the patenting of over 476,000 in- 
ventions, is a system that is exceedingly wise and valu- 
able. The one thing that has enabled manufactures 
to make so wonderful progress in the United States is 
the patent system. 
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A LOW WATER ALARM FOB BOILERS. 

The illustration shows a simple, inexpensive, and ex- 
tremely efficient device for giving an alarm when the 
water in a boiler in connection with which it is em- 
ployed reaches the lowest level to which it may be 
allowed to fall. A casing is supported by brackets or 
other means in the water in the boiler, but preferably 
upon brackets attached to the tubes or flues, as shown 
in Fig. 1, and within the casing is a ball float, which 
rises and falls with the water. When the water reaches 
its lowest predetermined level, the ball rests upon a 
spring having a contact point at its free end, as shown 
in Fig. 2, and secured on an insulated plate attached 
to the bottom of the casing. The spring is connected 
with a wire forming part of an electric circuit, the 
other wire belonging to the circuit connecting with the 
contact plate engaged by the point of the spring, when 
the latter is pressed on by the weight of the ball. The 
wires are connected with a battery or other suitable 
source of electric supply, and in the circuit is a bell, 
gong, or other kind of alarm, of any approved construc- 
tion, the alarm being sounded by the establishing of 
the electric circuit, which is accomplished when, by 



tive,, valves and reversing gear. A powerful toggle 
joint foot brake is provided to control the load on the 
gradients, which run in places 1 in 24. At the rear of 
the engine a half cab is fitted with a low swing seat to 
give the driver command of the regulator, valve gear, 
foot brake, etc. 

The engine has been satisfactorily tested under vary- 
ing conditions on a temporary track laid at Messrs. 
Bickle & Co.'s yard for the purpose, and its advent in 
the Levant mines has been watched with considerable 
interest, and the engine will probably play an impor- 
tant part in the future development of some of the 
other deep and extensive Cornish mines. It is the first 
locomotive that has been used underground in Corn- 
wall. — The Engineer. 




MATHEWS' ELECTRIC LOW WATER ALARM. 

the lowering of the water, the ball rests upon and 
presses down the free end of the spring. 

Further information relative to this improvement 
may be obtained of the patentee, M. Stephen M. 
Mathews, box 1153, Montreal, Canada. 

UNDERGROUND LOCOMOTIVE. 

The engraving illustrates a small four-wheeled loco- 
motive constructed by Messrs. Bickle & Co., engineers, 
Plymouth, for undergound haulage at the Levant 
Mines, Cornwall, to the designs of Mr. George Eustice, 
consulting engineer. The mines are situated on the 
rugged Cornish cliffs near the Land's End, and the 
underground^ levels extend for many miles under the 
Atlantic ocean ; these levels are in places tortuous, and 
not exceeding five feet in height.- Hitherto the metal- 
iferous ores have been '"trammed" by manual labor, 
from the various workings to the winding shaft. To 
lessen the cost of this work it was decided to employ a 
small locomotive, actuated by steam, and specially de- 
signed to meet these exceptional requirements. The 
boiler is constructed of steel with 33 in. by 2 in. gun 
metal tubes, for a working pressure of 100 lb. per 
square inch, with a large steam space to obviate as 
much as possible the necessity of stoking while passing 
through the smaller levels. 

The cylinders are 4 in. diameter by 7 in. stroke, fitted 
underneath the boiler with the usual type of locomo- 



Hook Swinging In madras. 

In spite (says the Madras correspondent of the Lon- 
don Standard) of the pressure of enlightened opinion 
and the appointment by the government of a commis- 
sion of inquiry, the managers of the local festivals 
here do not appear disposed to abandon the practice 
of hook swinging. Arrangements have been made for 
the repetition of the rite. The person who has been 
induced to submit himself to the orders on this occa- 
sion is a youth of eighteen. So far, there is no sign 
that the authorities will interfere ; the view taken in 
official quarters being, presumably, that as there is no 
immediate or necessary risk of life, and as the suffering 
involved is voluntarily endured by the victim, there is 
no ground for a criminal prosecution or prohibition. 
The codes, in short, protect animals from cruelty, but 
allow human torture, provided there is consent. 

A description of this horrid practice appeared in the 
Scientific American of March 5, 1892, with illustra- 
tions showing the dreadful mode of human torture. 



Chromogen I. 

Under this name the Farbwerke vorm. Meister, 
Lucius & Bruning are placing on the market a curious 
product which, so far as regards its mode of using, re- 
calls the old and well known natural dyestuff cutch. 
Of itself, chromogen I has no color. It is sent out, says 
the Dyer and Calico Printer, in the form of a reddish 
cream -colored powder, which dissolves in water or alco- 
hol to colorless solutions. When wool or silk is im- 
mersed in an aqueous solution to which Glauber's salt 
and sulphuric acid have been added, they take up some 
of the dyestuff, and if subsequently such charged fiber 
is placed in'an acidulated bath of bichromate of potash, 
a fine reddish-brown is developed. This brown is quite 
fast to soaping, and is but slightly affected by acids 
and alkalies. Chromogen I may even be used with 
other dyestuffs to obtain a variety of useful shades of 
brown. In some cases, as with alizarin yellow, the sec- 
ond dyestuff maybe added to the chromogen bath, 
while others, such as patent blue, cloth red, etc., are 
added to the bichromate bath. It is obvious, of course, 
that no dyestuff can be used which is in any way acted 
upon by bichromate of potash. It takes rather a large 
proportion (7}£ per cent) of chromogen I to develop a 
full shade ; with smaller quantities some fine pale tints 
of brown are obtainable. 

Whether chromogen I will ever come into extensive 
use is doubtful, owing to the fact that the results of 
the operation of dyeing with it are not visible until 
after the material has gone through the second bath; 
and, as a rule, a dyer likes, if possible, to be able to see 
how his work is progressing, and, in particular, 
whether he is likely to get even shades. At the same 
time it may be said for chromogen I, as a rule, it goes 
on the fiber very easily and evenly. 



AN IMPROVED RAIL JOINT. 
The meeting ends of rails may, by the joint shown 
in the illustration, be so held together that they can- 
not move laterally or vertically in relation to each 
other, while they may have the necessary longitudinal 
play to allow for expansion and contraction by heat and 
cold. The device may also be used to unite the ends 
of rails without regard to whether or not the joint 
comes above a supporting tie. The improvement has 
been patented by Mr. Richard Roxby, of Dartmouth, 





ROXBY'S RAIL JOINT. 

Nova Scotia, Canada. As shown in perspective in Fig. 
1, and in the sectional plan view, Fig. 2, a sheath is 
made to be easily slipped to place upon one of the 
rails, completely enveloping its lower portion, its verti- 
cal sides fitting snugly upon and being bolted to the 
web of the rail. The sheath is fastened to one rail 
only, but envelops the meeting ends of the two rails, 
another fastening sheath or jaw upon the opposite rail 
fitting snugly upon the outer end of the first sheaf. 
The securing bolts which pass through each sheath 
and the web of the rail have a squared portion next to 
the head, fitting a square hole in the sheath, to pre- 
vent their turning, and the nuts are fastened to the 
bolts by means of pins, as shown in Fig. 3, so that the 
nut cannot be accidentally removed. The main sheath 
is thinned and slightly rounded at the ends, and the 
sheaths are readily fastened to the rails and slipped pae 
within the other, so that the joint is very easily 

made. 

« m » 

A CONVENIENT TOOL FOR PIPE FITTERS. 
The accompanying illustration represents a nipple 
holder for the use of pipers and steam fitters to hold 
nipples at one end so that they can be threaded with- 
out injuring the thread at the other end of the nipple. 
The advantages afforded by this convenient device 



LOCOMOTIVE FOR UNDERGROUND HAULAGE. 




AN IMPROVED NIPPLE HOLDER. 

will readily be seen and appreciated by those who have 
had their nipple holders lost or mislaid. Any one of 
the arms may be grasped in a vise to bring a required 
size into position. The nipple is made up in the coup- 
ling as far as it can readily be screwed with the fingers, 
and the coupling is then run down until the nipple 
stops against the plug. It is then ready to be cut out, 
and can afterward be taken out without trouble. The 
tool measures 9 inches across and weighs i% pounds. 
This handy implement has just been put on the mar- 
ket by the Wiley & Russell Manufacturing Company, 
of Greenfield, Mass. 

* < • » m 

At the recent conversazione of the Royal Society, 
Dr. Gill projected on the screen a photographic star 
map containing the images of about 42,000 stars. As 
every star is a sun, we may infer therefrom something 
concerning the immensity of the scale on which the 
universe is established. 
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A CONVENIENT CAMERA. 

BY GEO. M. HOPKINS. 

While it may be too early to say the old-time plate- 
holder camera has had its day, it cannot be denied 
that magazine cameras of various kinds are super- 
seding the old-fashioned camera, especially among 
tourists and others who desire to accomplish a great 
deal photographically in a very short time. The maga- 
zine camera is in photography what the Gratling gun 
is in warfare. It enables the operator to not only se- 
cure a great number of subjects, but it often allows 
him to get a view which would be lost if the plates 
were to be changed by the clumsy device of the ordi- 
nary plate holder. 

The low price and good quality of plates and cut 
films contribute in no small degree to the success and 
popularity of the magazine camera. There is, how- 
ever, still a bar to its very general use ; that is the 
high price at which these instruments have been held. 
As their construction has been somewhat complicated, 
and as good workmanship is necessary to insure accu- 
racy and reliability, the cost of manufacture has been 
so great as to warrant existing prices. 

The engraving represents a magazine camera which 
is reliable in its action, and at the same time so simple 
that its construction is quite within the range of the 
amateur or ordinary mechanic. 

A plate holder or kit is required for each plate or 
film. The holder consists of a hard wood frame a little 
larger — inside measurement — than the plate or the film 
holder, with a piece of thin veneer glued to the back. 
The upper edge of each holder is beveled on the front, 
while the lower edge is beveled on the rear, as shown in 
Fig. 3. Two washers or burs let into the upper part 
of the frame project into the space which receives the 
plate, and in a recess in the lower part of the frame is 
pivoted a button which, when turned transversely, 
holds the lower edge of the plate in the holder. In the 
face of the holder at the upper corners are formed 
notches for receiving the nibs of the hooks which are 
used for changing the plates. 

The camera box is divided by a vertical partition 
into two compartments. In the front compartment is 
located the lens and shutter, while the rear compart- 
ment is subdivided into two similar chambers by a 
horizontal partition, which extends toward the verti- 
cal, leaving a space which is sufficient to allow the 
holder lying in contact with the vertical partition to be 
transferred from the upper chamber to the lower one. 

To the rear end of the camera box — which is remov- 
able — is attached a pair of pillow springs, which hold 
the plate holders in the two. chambers in contact with 
the vertical partition. To the end of 
each spring is attached a follower, which 
bears against the plate holders. The 
upper follower has square edges all 
around ; the upper edge of the lower fol- 
lower is beveled in the same manner as 
the plate holders. 

The vertical partition has opposite the 
lens a rectangular opening, through 
which the plate is exposed, and in the 
vertical partition are formed grooves 
about three-sixteenths inch deep and 
wide. In the bottom of the box, opposite 
these grooves, are formed mortises, for re- 
ceiving the U-shaped shifting rod, which 
slides in the grooves. The upper ends 
of these rods are reduced in thickness, 
and bent rearward slightly to cause the 
nibs at the ends of the bar to enter the 
notches in the upper corners of the 
holder. After the first plate is exposed, 
the shifting rod is pulled down, thus 
carrying the plate holder from the upper 
chamber downward into the lower cham- 
ber, in front of the follower, which is 
forced backward by the engagement of 
the beveled lower edge of the plate 
holder with the beveled upper edge of 
the follower. After the second exposure, 
the plate holder is drawn down in front 
of the first plate holder, and so on. 

It will be seen that the magazine may 
be made for any number of plates. 

The lens in the camera illustrated is 
a wide angle achromatic of short focus. 
It is fixed at such a distance from the 
plate as will enable it to cut a clear, 
sharp image at a distance of eight feet. 
No focusing mechanism is provided, as it 
is found that better results can be secured 
in a camera of this kind by having the 
lens in a fixed position. The lens tube is provided with 
a r solving diaphragm located between the lenses. 

Lenses of this kind, suitable for hand cameras, can 
be purchased from the dealers with or without a shut- 
ter. A very simple and efficient shutter is shown in 
Pig. 4. It is inserted in slots formed in the lens tube, 
behind and very near the diaphragm. The narrow 
end of the plate, A, forming the fixed portion of the 
shutter is provided with ears, c c, which act as guides 
for the slide, B. A clip, e, placed on the lower end Of the 



plate, A, guides the lower end of the slide, B. It is held 
in place by a lip on the lower end of the plate, A. The 
plate and the slide are each provided with a circular 
opening a little larger than the largest aperture of the 
diaphragm. 

To the plate, A, is pivoted a spring-pressed trigger, 
d, which engages the notches in the edge of the slide, 
B. One end of the spring, F, is inserted in the plate, 
A, the other end being attached to the slide, B. The 
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Fie. 4— THE SHUTTER. 



upper end of the slide, B, is bent over and perforated 
to receive a stout string, which extends through the 
top of the camera and is used for setting the shutter. 

To the inner surface of the camera top is attached a 
flat spring, the free end of which projects over the 
horizontal arm of the trigger, d, and is provided with 
a button extending through the camera top. By press- 
ing this button the trigger is operated and the slide, B, 
is released. As the slide is carried downward by the 
spring the holes in the slide and plate, A, coincide for 
an instant, thus making the exposure. To change the 
diaphragm it is necessary to open the front of the 
camera. To prevent the exposure of the plate a swing- 
ing door (not shown) is provided, which closes the open- 




India Rubber in Chewing Gum. 
A great many false statements have been made as to 
the composition of ordinary chewing gum. Of course 
where spruce gum is used, every one knows what the 
basis of it is, and the article is sold to-day pure and in 
good quality at from 50 cents to $1.50 per pound. 
Most of this gum is gathered in the Green Mountain 
regions of Vermont, and is sold through the West, as 
other kinds are more popular on the Atlantic seaboard. 
The gum, however, that is sold from candy stands and 
in drug stores to-day is of totally different origin and 
as a rule it is a manufactured product. To a certain 
extent this is a secret, as all India rubber compounds 
are secret to ordinary observers. What is known as 
Yucatan gum is made of gum chicle, sugar and a va- 
riety of flavors, with certain ingredients which are 
kept secret, but help to make a homogeneous mass. 
The flavors that are used are peppermint, winter- 
green, licorice, pineapple, and some few medicinal 
ingredients. 

Experts in chewing gum manufacture can tell in a 
minute whether good flavors are used, whether the best 
gum is incorporated, and just what the quality of the 
compound is, but in order to tell this accurately they 
are obliged to test it by chewing. The gum has a cer- 
tain quality of sugar added to it to sweeten and make 
it palatable. It will be noticed that in chewing gum, 
after it has been in the mouth awhile, the sugar and 
flavor is entirely gone, and what remains is the rub- 
ber-like product, which is the chicle gum nearly pure. 
This gum is the sap of a Mexican tree which is called 
sapodilla. It grows in other countries besides Mexico, 
but that is the only country where a business is made 
of tapping it. It is collected like India rubber sap, by 
cutting incisions in the bark, between the months of 
November and April, and after the gum has been 
gathered, it is packed in sacks, 200 pounds to the 
sack. It is then a light-colored mass that appears to 
be about half way between gutta percha and India 
rubber. In the factories it is washed, dried and mixed 
much as India rubber is, only it needs no process of 
vulcanization, and when run off on the spreaders is 
cut into sticks, wrapped and packed ready for ship- 
ment. Within a few years the industry has assumed 
large proportions and the demand for it seems to bo 
growing every day. This is the only part of the rub- 
ber business that seems to have no dull season, as one 
part of the year is just as good as another and chewers 
want their gum in winter as well as summer. It is a 
mistake to think that only shop girls and ignorant peo- 
ple chew gum, as the habit has invaded all classes of 
society and many physicians recommend it highly. 

Tobacco chewers who are trying to give 
up their habit often take to chewing gum 
and find it of help to them. It is a curi- 
ous fact that in England they do not 
chew gum but rather look down upon the 
habit as being vulgar, and of the small 
quantities that have been shipped 
abroad, but little has been sold. The 
time doubtless will come, however, when 
this democratic habit will overcome the 
prejudices of our cousins across the water, 
and when the Prince of Wales will be seen 
with a quid of American gum in his 
mouth, chewing it with as much gusto as 
a Bowery boy. Already Australia has 
thrown up her hands, and decided that 
gum is a necessity, and American manu- 
facturers are working that market for all 
it is worth. — India Rubber World. 
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MAGAZINE HAND CAMERA. 

ing in the vertical partition, preventing the access of 
light to the plate. For time exposures the shutter is 
set open by catching the trigger in the middle notch 
and using the cap. The speed of the shutter is varied 
by using springs of different strength. 



A chemist advises that canned fruit be opened an 
hour or two before it is used. It is far richer after the 
oxygen of the air has been restored to it. 



Photographing Colors. 

M. Lippmann, Paris, recently admitted 
to the Academie some photographs of 
colored objects which are a decided im- 
provement on the earlier ones. The films 
he employs are of albumeno-bromide of 
silver rendered orthochromatic by azalin 
and cyanin. With these he has obtained 
brilliant photographs of the solar spec- 
trum after an exposure of 5 to 30 seconds. 
On two of these plates the colors when 
seen by light coming through the plate 
are complementary to those given by light 
reflected from the plate. Theory indi- 
cates that compound colors should be 
photographed as well as simple ones by 
his method, and one of his plates is a view 
of a stained glass window of four colors — 
red, green, blue, yellow ; others show a 
group of flags, a party-colored paroquet, 
and a plate of oranges, with a poppy lying on the top. 
The shades of the objects as well as their colors are 
faithfully reproduced. The flags and bird were taken 
in five to ten minutes by means of electric or sun 
light, the others only after many hours of exposure 
to diffused light. The green of leaves and the gray 
tints of a stone building are also given on another 
plate ; but the blue of the sky comes out an indigo 
hue. M. Lippmann is now engaged in perfecting the 
orthochromatism of the plate. 
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Gun Cotton.* 

Perhaps no other formula given in the United States 
Pharmacopoeia has proved so unsatisfactory in results 
in the hands of the majority of pharmacists as the one 
given for making gun cotton. What the result would 
be has always been an uncertainty with even the most 
careful and experienced manipulators. Sometimes the 
fiber would appear unaffected after long exposure to 
the action of the acids. Again, it would disappear 
entirely, having been dissolved without so much as 
coloring the mixture. Still again, it would, under ap- 
parently similar conditions, assume a hard, granular 
structure, being insoluble, and equally as disappoint- 
ing as if it had disappeared altogether. Sometimes 
success would crown the careful effort. So uncertain, 
however, have been the results that by far the largest 
number of pharmacists have entirely abandoned the 
practice of preparing their gun cotton. This practice 
may be well enough from a commercial point of view, 
but is not up to the present standard of intelligent 
pharmacy. 

Having occasion to prepare this article frequently 
and in considerable quantities, we began some two 
years ago a series of careful experiments with the view 
of arriving at something like certainty and uniformity 
in its manufacture. We made, in all, thirty-six experi- 
ments, and what we have to offer is the result of the 
most careful observations taken during these experi- 
ments. We have tried every formula we could find in 
print and followed up every suggestion and hint we 
could find, as given by those who have experimented 
before. We have used mixtures of sulphuric acid and 
nitric acid, sulphuric acid and nitrates, acids of differ- 
ent degrees of concentration and in different propor- 
tions were tried, etc., but we soon came to the conclu- 
sion that the difficulty did not all reside in the strength 
of the oxidizing agents nor in the relative proportions 
in which they were exhibited. 

The process by sulphuric acid and a nitrate we aban- 
doned as objectionable in every way. It is very 
offensive, tedious, inelegant and too expensive for 
practical use. We also soon found that our acid mix- 
ture might be of correct proportions and of proper 
strength, and still failure result from other causes. 
Not only must the acid mixture be of sufficient strength 
and correct proportions, but the temperature must be 
just right ; the cotton must be free from grease and 
perfectly dry ; it must be introduced into the acids in a 
proper manner ; taken out at the right time, washed 
and dried as it should be, if success is to be assured 
every time. To neglect any of these points is to invite 
failure ; to observe them all is to insure success. 

Before beginning this paper we prepared eleven 
samples by the instructions given below ; all were 
readily soluble in the U. S. P. mixture of alcohol and 
ether and each one yielded a brilliant limpid collodion 
of very superior quality. We found by repeated tests 
that five ounces prepared by this process would make 
as much collodion as eight ounces prepared according 
to the instructions given in the Pharmacopoeia. 

We used a mixture consisting of twelve parts of con- 
centrated sulphuric acid, six parts of concentrated 
nitric acid, and one part of absorbent cotton. In 
working with these proportions observe closely the 
following directions : Pour the sulphuric acid into an 
open stone jar in which the nitric acid has previously 
been placed. When the temperature has fallen to 
about 35° C, place the jar in a larger vessel and 
surround it with broken ice. Allow the temperature 
to fall to 15° C. Then take the cotton, a small 
portion at a time, and, having carefully loosened up 
any compact masses, lay it carefully on the surface 
of the acid and with a clean glass rod press it below 
the surface. Keep the thermometer in the acid and 
watch the temperature closely. Continue the addi- 
tions of cotton until all is under the acid. If at any 
time the temperature rises above 16'5° or 17° C. stop 
the additions of cotton till the thermometer registers 
15° again. Allow the jar to remain in the ice without 
cover for about five hours. Now drain off as much of 
the acid as possible, using a glass rod to press it out. 
When, as near as possible, all the acid has been re- 
moved, protect the hands with rubber gloves and take 
up the cotton in small portions and wash it quickly in 
a large vessel of cold water. As soon as the cotton 
reaches the water, move it about quickly and pull it 
apart to prevent too great an elevation of temperature. 
Wash in several portions of cold water. Wring out 
well and spread on clean boards or paper to dry. 

Do not rinse in hot water or dry by artificial heat. 
You will greatly injure, if not completely spoil, your 
product if you do. We have spoiled several fairly good 
samples by placing in hot water. As soon as dry, the 
cotton is ready for use, and if the above directions 
have been observed faithfully, it will be all that can be 
desired. If any portion is to be kept for future use, 
place it in an open jar and cover with distilled water. 
Cover the jar loosely. Do not keep it in a tightly 
closed container ; it will make trouble. 

The U. S. Pharmacopoeia is very faulty in the matter 
of temperature. We proved to our perfect satisfaction 

* By J. G. Flint, Ph.G., Decatur, 111., In the Wwfcrn Draggitt. 



that anything above 17° C. will always be injurious and 
often disastrous. The proportion of nitric acid pre- 
scribed in the Pharmacopoeia is much too large for 
good results. If the temperature be kept down as in- 
dicated above, the same acid mixture may be used 
repeatedly. We have used it successfully four times. 
For nearly a year we have been working by the 
above process, sometimes preparing five pounds at a 
time, and have always had perfect success. By using 
the [acids several times over, the cost is materially 
reduced. The offensive fumes that are given off when 
a nitrate is used are avoided. A cotton with strong 
fiber is secured and a brilliant collodion of superior 
quality obtained. 



Dr. Adams' Electric Express. 

Dr. Wellington Adams, like his namesake the Duke, 
appears to be a gentleman to whom immense under- 
takings are congenial. He has evolved a good big one 
in his Chicago and St. Louis Electric Railway scheme. 
His exposition of his ideas before the New York Elec- 
tric Club left an appreciative audience in the state of 
mind which follows a conjuror's explanation of a diffi- 
cult trick, as Professor Forbes expressed it. The dis- 
cussion which followed the lecture was meager, owing 
to the lack of details regarding Dr. Adams' electric 
motor, which he said he could not divulge for patent 
reasons. It would have been extremely interesting to 
have had these details and to have heard such eminent 
authorities as Professor Forbes and Mr. 0. T. Crosby 
discuss them. Dr. Adams presented several ingenious 
devices, his method of suspending the trolley wire be- 
ing notably so and capable, probably, of general adap- 
tation. 

It seemed to be the prevailing opinion that the con- 
struction of such a road in six months is practically 
impossible. And yet they have a way of doing things 
in the West when they start out to do them. 

Dr. Adams stated that 30,000,000 visitors were ex- 
pected at the fair, and that he counted on 3,000,000 of 
them riding to St. Louis and back on his road out of 
curiosity. Let's see. The fair will last six months. 
This means that Dr. Adams will have to carry over 
16,500 passengers per day. His cars hold 40 passengers 
each. He will need a rolling stock equipment of over 
400 cars. According to the doctor's figures, the through 
passenger traffic between Chicago and St. Louis over 
all the existing steam roads amounts to but 1, 200 per 
day. Would the doctor's railway be a sufficiently big 
curiosity to increase the passenger traffic from 1,300 to 
16,500 per day ? 

This element of time is a troublesome thing. The 
Thomson-Houston Electric Company has recently con- 
tracted with the Baltimore and Ohio Railroad to fur- 
nish three electric locomotives, and they require a 
year's time to fill the order in. 

Dr. Adams says that the advocates of big schemes 
are known as cranks and that he is proud to be known 
as a crank. We have remarked before in these col- 
umns that it is the cranks which make the world go. 
Dr. Adams is a daring projector, an enthusiastic believer 
in himself and an earnest advocate of his purpose. The 
lack of important details of this novel scheme permits 
the skepticism of practical men. — Electrical Review. 



Diseases of tile Malta Orange. 

The insects with two membraneous wings known as 
Dipterans offer to the study of the naturalist various 
families with a prodigious number of species, many of 
which infest man in his dwelling, such as mosquitoes 
and flies, while others torment domestic animals, as the 
tick, which is found on sheep and cows, and the gadfly 
on cattle. 

Several of these insects are likewise pernicious to the 
vegetable kingdom, consuming leaves, flowers, and 
fruits. 

The peach, cherry, and olive, besides other trees, are 
specially attacked by flies, the larvse of which devour 
their fruits ; thus proving very detrimental to the cul- 
tivators of fruit trees. 

The orange trees, especially the mandarines, are at- 
tacked by a lively, small fly known to zoologists for 
the last sixty-three years. This fly seems to have first 
visited Malta about fifteen years ago, since which 
time it has gradually increased in number, causing 
damages which, during the last three years, have be- 
come most serious. 

This insect belongs to the "Ceratitis," as classified 
by McLeay, in the year 1829. 

Men who claim the right of priority call this species 
" Ceratitis Capitata." Weidmann, a few years before, 
described the same Diptera as " Tephritis Capitata." 
However, the insect still continues to be known by 
English entomologists as "Ceratitis Citriperda," as 
thus designated by McLeay. 

This species has for a long time been confused with 
the " Ceratitis Hispanica," which is found on the coast 
of the Mediterranean. But notwithstanding its being 
looked upon by some as a variety of the same, it is still 
an entirely different species. 

With a view of studying the biology of this Diptera, 
the late Sir Henry Torrens named a committee, in 
1889, under the presidency of the late Major-general 



Hales Wilkie, who, having made inquiries and studied 
the metamorphosis of the insects, and placed himself 
in communication with distinguished foreign pro- 
fessors, deemed it his duty to make known to the pub- 
lic what he and the committee learned relative to the 
insect in question from both a technical and practical 
point of view. 

Biology. — The fly presents a sexual dimorphism which 
consists in the male having two club-shaped projections 
on the forehead. 

It is very lively and hardy, so much so that when 
kept without food under a glass shade, it maintained 
its energy for twelve days. The female flies perforate 
the rind of fruits and deposit their eggs therein, from 
which in a few days appear the larvae ; these, destroy- 
ing the pulp of the fruit, cause it to fall to the ground, 
where it soon decays. 

The spot perforated is indicated by a dark stain, in 
the center of which may be observed a small hole. This 
admits the air necessary for the respiration of the 
larvse, and through it the latter pass out when they 
cannot find other ways. These openings in the fruit 
cause it to rot. 

The female insect prefers to lay its eggs on the s.ide 
of the fruit most exposed to the sun, because these 
insects display their fullest energy under the influence 
of the direct rays of the sun. 

The larvae form their cocoons under ground, but one 
of the members of the committee, Mr. Alfonso Micallef, 
has observed in his garden cocoons in the chinks of 
walls. This shows that the larvae go there to undergo 
the metamorphosis in chrysalis. 

We have not been able so far to ascertain how many 
generations are produced during the year, but it is 
certainly more than one. 

The wings of this insect are semi-transparent, with 
about sixteen brown and yellowish spots. Its claws 
are yellow, the head is of various colors, the breast 
speckled and the belly dark yellow. We have thought 
proper to give this brief description in order to refer 
the reader to that of the renowned Professor Penzig, of 
Genoa, at page 472 of his work entitled " Studi Bot- 
tanici sugli agrumi e sulle piante afflni " (Roma, Tipo- 
grafla Eredi Botta, 1887). 

Means proposed by the professors consulted and by 
the committee. 

In order to rid gardens of this destructive insect, 
which not only consumes acid fruits but also peaches, 
medlars, etc., at present scarce in the market on ac- 
count of this insect, it was proposed by some to gather 
the infected fruit and destroy it by burning. But 
Major-General Hales Wilkie suggested a plan which he 
himself had tried in his own garden. This consists of 
collecting all fallen fruit before the maggots had time 
to come forth and bury themselves in the soil, and 
placing it in tanks of water, where a mash might be 
made that afterward might be utilized as manure. 

The placing the fruit thus pounded in a pit dug in 
the garden and covering it with quicklime is highly 
recommended. The caustic property of the quicklime 
kills the larvae. 

The president had each fruit wrapped in a muslin 
bag, which was also found to be most efficacious. 

The buried fruit in due course decays, and the con- 
tents of the pits form a rich accumulation of fertilizing 
substances of no little value to agriculture. 

Two things should, however, be observed if the de- 
sired effect is to be realized. 

First, the collection of the fruit should not be limited 
to the acid species, such as oranges and lemons, but 
should be extended to peaches, pears, apples, nectar- 
ines, etc., attacked by the Ceratitis citriperda. 

Secondly, it would be necessary for all cultivators to 
adopt the same treatment, since should a single orchard 
or fruit grove infested by this insect be unattended to, 
it would immediately become the center of constant 
infection to all the neighboring gardens, and all the 
labor bestowed on the others would be thus thrown 
away. — The Mediterranean Naturalist. 

♦ » • > ♦ 

Action of Light on Sulphite of Silver. 

In a recent number of the Chemical News, Mr. W. 
H. Sodean relates some experiments with regard to 
this action of light which have a decided photographic 
interest. The salt was prepared by passing sulphurous 
anhydride into a solution of recrystallized nitrate of 
silver, washing the precipitate thoroughly, and com- 
pletely desiccating by keeping it in a vacuum over a 
mixture of sulphuric and chromic acids. When kept 
in hermetically closed tubes it was slightly blackened 
after a fortnight's exposure to sunlight. When the 
temperature was raised, the blackening was more in- 
tense and more quickly brought about. It was noted 
also that when moisture was present, the darkening 
was accelerated. This latter effect might be as ti pat- 
ed, for it is well known that many familiar gaseous re- 
actions are absolutely impossible when the gases before 
mixing and the containing vessels have been rendered 
perfectly free from water vapor. Quite recently, for 
example, it has been shown that sulphureted hydrogen 
gas, so fatal to silver prints and injurious to silver arti- 
cles, is quite without action upon silver and other salts 
when quite dry. 
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THE SCIENTIFIC AMEEICAN DYNAMO. 
According to a promise given several times in the Notes 
and Queries columns of the Scientific American, we 
now present our readers with an illustrated descrip- 
tion of a plain shunt-wound dynamo of simple con- 
struction, capable of supplying a current to from 60 
to 75 110-volt incandescent lamps, or of being used 
as a 5-horse power motor. 

This machine was constructed especially for the 
benefit of the readers of the Scientific American, by 
Mr. W. S. Bishop, of New Haven, Conn. It was de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo or motor for 
their own use, but who do not care to enter into the 
matter scientifically. 

Now, although this course may enable many to make 
a fairly practical machine, while possibly a few may 
chance to build machines equal to those from the best 
makers, we recommend a thorough study of the prin- 
ciples involved in the construction and operation of 
dynamos and motors, before proceeding with the 
mechanical work. There are many good books on 
this subject, and there is now no excuse for ignorance 
in electrical matters. 

The machine, as will be seen in the perspective view, 
is vertical, the polar extremities of the field magnet 
being uppermost, the journals of the armature being 
supported by arms thrown out from the sides of the 
field magnet. 

The yoke is a single casting, which is planed on its 
upper surface to receive the squared ends of the arms 
of the field magnet ; these arms being fastened to the 
yoke by tap bolts passing through the yoke into the 
ends of the arms. 

The waists of the field magnet are slightly thicker at 
the middle than at the edges ; this form being given 
to facilitate the winding. To the arms of the field mag- 
net* are fitted oblong spools of heavy paper or paste- 
board, and to these spools is fitted a hardwood man- 
drel, which is able to resist the pressure of the wire 
wound upon the spools. The winding is done in a 
lathe, the mandrel being revolved slowly to admit of 
careful work. 

The dimensions of the field magnet are tabulated 
below : 

Total height of field magnet 20,^ inches. 

Width 12 

Height of polar extremity above winding 6V4 '* 

Height of wnUt 9^ " 

Thickness at the center 4J^ '* 

Thickness of yoke 4}^ 

Diameter of bore of polar extremities 5J4 " 

Diiiraeter of armature about 5 " 

Length of arms for enpporting the journal boxes of 

armature shaft, commutator end 9% " 

Pulley end f>% *' 

The principal dimensions of the armature are tabu- 
lated below : 

Length of armature shaft 36^£ inches. 

Largest diameter of shaft \% " 

Diameter of portion inclosed in armature core 1J4 " 

Diameter of bearings 1^ *' 

Length of armature core 11 " 

Diameter of armature core 414 " 

Diameter of pulley 6 ** 

Face of pulley 5 " 

Length of journal boxes 4% " 

The details of the winding are given below : 
The field magnet is wound with No. 18 Brown & 
Sharpe gauge single-covered magnet wire 12 layers 
deep, the inner ends of the two coils being connected 
with each other, the outer ends being connected with 
the commutator brushes. The armature is wound 
with No. 12 Brown & Sharpe gauge double-cov- 
ered magnet wire, 32 coils, with 8 convolutions in each 
coil. There are approximately 22 feet of wire in each 
coil. Weight of wire on armature 17 pounds, on field 
magnet 52 pounds. The machine, when run at 1,450 re- 
volutions a minute, generates a current of 35 amperes, 
the electromotive force being 110 volts. When the 
machine is used as a motor, 1% amperes are consumed 
in the field magnet, and when the machine is running 
light only 1 ampere is consumed in the armature. 

The armature core is built up of sheet iron disks 4)£ 
inches in diameter, with a central aperture \% inches 
in diameter. These disks are separated by sheets of 
tissue paper, and clamped between end plates. They 
are insulated from the armature shaft by a vulcanized 
liber tube % of an inch thick. The end plates which 
clamp the soft iron disks, and also a central thick plate 
located at the mid-length of the armature core, have 
32 radial slits in their peripheries for receiving the 
wedges which separate the different armature cores. 
One of the end plates rests against a shoulder on the 
armature shaft, and is prevented from turning by a 
key. The other end plate is also prevented from turn- 
ing on the shaft by a key, and is pressed against the 
disks by a nut turned on the threaded portion of the 
shaft. The thick disk at the center of the armature 
core is prevented from turning by a pin driven in a 
hole drilled diagonally through the armature core, the 
central disk and the shaft. 

The armature winding is done according to the 
system illustrated in Figs. 2 and 3. In this case the 
winding of the first coil begins in space 1, is carried 
around through space la until the coil is complete. 



The armature is turned half way over, and begin- 
ning in space 2 for the second coil, the winding 



is carried around in the same manner, leaving the be 
ginning and the ending of the coil in the same place 
and upon the same side of the armature. The arma- 
ture is again reversed and the third coil is begun in 
space 3, leaving the intermediate space 2a. When coil 
3 is complete, the fourth coil is begun in space 4, on the 
opposite side of the armature, and carried through 
space 2a. The armature is again reversed and the ope- 
ration of winding is carried on in the same order, 
leaving a space between alternate coils upon one side 
of the armature. It is advisable to place mica between 
the different coils where they cross at opposite ends of 
the armature, to prevent the possibility of a cross or 
short circuit. 

The commutator, which is of ordinary construction, 
has thirty-two bars and is made according to the plan 
already given in the Scientific American, also in Sup- 
plement 600. The terminals of the coils are connected 
with the commutator bars in the same manner as those 
of the Siemens machine several times described in these 
columns, that is to say, the beginning of one coil and 
the end of the preceding coil are connected to the same 
bar of the commutator. This order is 
throughout. 1 

The journal boxes of the armature shaft are support- 
ed between arms projecting from the sides of the field 
magnet. They "consist of an outer brass shell and an in- 
ner bronze portion fitted to thr j urnal box by means of 
a ball and socket joint, the inner portion being provid- 
ed with a spherical central boss, which is babbitted in 
the cast iron outer part held by the arms. A ring of 
vulcanized fiber slipped over the commutator bars is 
provided in its outer edge with a groove in which is 
tied one end of the conical sleeve of canvas forming 
the covering of the armature, the sleeve at this time 
lying outwardly. The sleeve is then reversed and the 



ducing more or less resistance into the field magnet 
circuit by means of the rheostat. 

In Supplement 865 will be found an amplified 
description of the Scientific American dynamo and 
motor, together with detail scale drawings of their 
various parts, also a full description of the rheostat 
used in connection with the machine. 



How to Reproduce and Improve a Faded 

Photograph. 

Having before me several finished pellicular nega- 
tives, and supposing erroneously that the image on 
one of them was larger than the image on the other, I 
placed one negative over the other, and, looking at 
them by transparence, I immediately perceived that it 
is by the superposition of two identical images that is 
to be found the answer to the question : Reproduction 
of a faded and weak photograph. In fact, if we wish 
to strengthen a negative, because this negative has 
been obtained, as in the present example, by photo- 
graphing a poor portrait on a yellow ground, the 
strengthening is general, and not local, portrait and 
background gain in intensity, but both in the same 
proportion, so that the advantages are null. The 
preserved | negative thus treated will require an exposure to the 
light longer than before when a positive is to be made. 
Contrary to what may be supposed, the superposition 
of the pellicles does not produce the same effect as the 
strengthening, this being said to reply beforehand to 
the objections that might be made by those who de- 
pend on theory and not on practice — two words which 
do not always agree. Therefore, if we wish to repro- 
duce a weak photographic print, impression two pelli- 
cles whose sensitive surfaces have a tendency to give 
hardness, without seeking intensity, which, in fact, 
does not exist in the original ; develop normally these 
two pellicles in a reducing bath rather rich in bromide, 
fix and dry in the ordinary manner. Reduce the di- 



free end is stretched over the terminals of the coils, and I mensions of one of the negatives by cutting, on its 



is secured to the armature by a binding of wire sur- 
rounding the canvas and clamping it tightly to the 
face of the armature. Six of these bands of wire are 
provided for confining the winding and preventing the 
armature from being destroyed by centrifugal force. 
A slate plate on the top of the dynamo is pro- 
vided with binding posts, which receive the wire 
supplying the current and also the wires connecting , 
with the brushes, the safety fuses and also the shunt 
connections of the field magnet. The field magnet is 
furnished with ears at its ends, which are bored to re- 
ceive rods inserted in castings designed for supporting 
the machine. In one of these castings is journaled one 
end of a screw, the other end of which enters a nut 
formed on the field magnet, the object being to provide 
means for shifting the dynamo or motor on its support 
to give proper tension to the belt running on its pulley. 
A slate slab secured to the top of the field magnet 
serves as a cover for closing the gap between the polar 
extremities of the field magnet. To this slab are se- 
cured six binding posts, a, a', b, b\ c, c' ; the binding 
posts a, a', are connected with the brushes by means 
of flexible cords, the binding posts, 6, &', are connected 
with the posts, a, a', by fusible w,ires, the binding posts, 

c, c', are connected with the terminals of the field mag- 
net. When the machine is used as a motor, the con- 
nections are arranged as shown in Fig. 4. The leads, 

d, d", through which the current is supplied, are con- 
nected with the wires, e, e', through the double switch, 
A ; they are also connected with the wires, /, /'. The 
wire, e, connects with one terminal of a rheostat, B, 
having a total resistance of 10 or 12 ohms. The other 
terminal of the rheostat is connected with the binding 
post, &'. The wire, e', is connected with the binding 
post, b. The wire, /, is connected with the binding post 
c', and the wire, /', is connected with the binding 
post, c. 

To start the motor, the switch arm of the rheostat, 
B, is placed on the point, which introduces its full re- 
sistance into the circuit of the armature. When the 
switch, A, is closed, the current remains constant in 
the field magnet independent of the current flowing 
through the armature. 

Another portion of the current flows through the 
wires, e, e', the rheostat, B, the fusible wires and 
the binding posts, a, a', to the armature, so that in 
starting the motor a minimum of current passes 
through the armature. As soon as the armature ac- 
quires considerable velocity, the switch arm of the 
rheostat is moved gradually forward, the rheostat be- 
ing filially cut out, so that the full current flows through 
the armature. The speed of the motor is then auto- 
matically regulated by counter-electromotive force. 

When the machine is to be used as a dynamo, the 
connections are made as shown in Fig. 5, that is to 
say, the leads, d, d', are connected with the binding 
posts, 6, b'. Here the current divides. The rheostat, 
B, in this case is inserted in the circuit of the field 
magnet. The current generated in the armature passes 
through the binding posts, a, a', the fusible wires, and 
the binding posts, 6, &', where it divides, a portion 
going out through the leads, d, a", another portion 
passing through the field magnet, in which is inserted 
the rheostat, B. The current is controlled by intro- 



four sides, a strip of a few millimeters in width. Care* 
fully adjust the two images — which is easily done by 
placing the pellicular negatives on a retouching frame, 
or on a window pane — then fix, with small pieces of 
gummed paper, the two images so that they cannot 
be displaced from their respective positions ; print in 
the shade under ground glass. I need not recommend 
that the apparatus should not have its position changed 
during the interval separating the two operations for 
printing the image, and that the focusing point 
should not be altered, inasmuch as this point has not 
varied if the camera has not been displaced. More- 
over, this new method of reproduction, owing to the 
thickness, which has no practical importance, of the 
two superposed pellicles, has the advantage of giving 
extraordinary softness without the least blurring, and 
of not reproducing the grain of the paper forming the 
support of the image. Gain is obtained in everything 
— in relief, in intensity — and I may say that the 
copy is finer than the original, and is worth more. 

Advantage may be taken of this method by apply- 
ing it to other purposes. It cannot be used for por- 
traits from life, nor for animated views, but I purpose 
to have recourse to it for landscapes, being convinced 
that the relief and softness of the image will be better 
rendered than by the usual process, and it seems to me 
that, in certain cases, by the superposition of a time 
pellicle and an instantaneous pellicle of the same sub- 
ject, we would obtain a positive print by addition, 
which the process that I have just described is alone 
capable of giving, as if there were question of but a 
single negative and a single impression. This is to be 
looked into, and I advise my colleagues to make some 
experiments in this direction, and would be grateful if 
they would furnish me with the results. — E. Forestier in 
V Amateur Photographe ; Photo. News. 
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Cold Bathing In tlie Morning. 

Cold bathing in the early morning is beneficial only 
to those persons who have sufficient vital energy and 
nervous force to insure good reaction with no subse- 
quent languor or lassitude. Many persons who are 
greatly refreshed by their morning bath, feel tired or 
languid two or three hours after it. When this occurs, 
it is conclusive evidence against the practice. Persons 
who have an abundance of blood and flesh, who are 
lymphatic or sluggish in temperament, and whose ner- 
vous force is not depleted, can take the cold morning 
bath to advantage. Others who are inclined to be 
thin in flesh, whose hands and feet become cold and 
clammy on slight provocation, who digest food slowly, 
and assimilate it with difficulty, who are nervous and 
who carry large mental burdens, should avoid early 
morning bathing. For all such, the bath at noonday 
or before retiring at night is far more desirable, and it 
should be followed by rest of body and brain till 
equable conditions of circulation are re-established. 
Some individuals who are weak in nervous power 
have such excitable peripheral nerves that they get at 
once a perfect reaction from cool bathing, but lose in 
after-effects more than the value of the bath. This, 
class of persons should not bathe too often, and should 
always use tepid water, choosing the time preferably 
before retiring. — Jenness Miller. 
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THE CENTRAL SCREW STEAMER LE LOUVRE. 

While the discussions are going on concerning Paris 
as a seaport, some interesting experiments are still 
being made on the subject of the ascent of the Seine 
by ocean vessels. Let us recall that, among the ves- 
sels that have been seen at Paris at intervals, are the 
Paris-Port de Mer, a small three-master built especially 
for ascending the river and which was wrecked upon 
the coast of Brazil; the Frigorifique, which arrived 
from La Plata in 1878. and remained for some time 
opposite the Trocadero and the Court of Justice ; 
the Volage, a schooner yacht, which, in 1889, anchored 
in front of the Champ de Mars; and, more recently, 
the Grivrigne, a three-masted vessel with auxiliary 
engine, that arrived at Paris from Canada with a car- 
go of salmon preserved in its cold storage hold. 

A new ship has just cast anchor at the Louvre 
wharf — the steamer Louvre, built by Mr. Oriolle of 
Nantes. When loaded it sinks but 3 '8 meters in the 
water, and is consequently capable of ascending the 
Seine with a full cargo. This quality is not the only 
one that makes a truly original ship of the Louvre; it 
is the first ocean vessel provided with two central pro- 
pellers. As long ago as 1889, Mr. Oriolle built the 
Wilhelmine, a vessel actuated by an internal propeller. 
Since then he has delivered over a small river yacht 
with internal propeller and has converted a side wheel 
steamer, the Abeille No. 8, into a steamer with central 
propeller; but all these vessels were for river service 
only. The results that they gave were so satisfactory 
that Mr. Oriolle conceived the idea of applying his 
new system to an ocean vessel designed for coasting 
trade, and so the Louvre was constructed. This vessel 
is 53 meters in length and 
8 '5 in breadth. It gauges 
500 tons. It is straight- 
stemmed, and is provided 
with two masts and one 
funnel, all three capable 
of being inclined in order 
to pass under the numer- 
ous bridges which cross 
the Seine between Paris 
and Rouen. As seen ex- 
ternally, it exhibits no 
notable peculiarity. The 
two engines are triple 
expansion. The respec- 
tive diameters of their cy- 
linders are 34, 62, and 90 
centimeters, and each of 



Including the Louvre, the maritime flotilla of Paris 
now comprises five ships, viz., the Emily and the 
Mabel, belonging to Burnett & Sons and running from 
Paris to London with a stop at Rouen; the Parisian 
and the Borey, belonging to the Parisian Steam Navi- 




Fig. 3. 
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-VERTICAL SECTION AMIDSHIPS. 

A, A', central propellers. 



gation Company, and running from Paris to Bayonne, 
with a stop at Havre and Rouen ; and, finally, the 
Louvre. 

It is only within a comparatively few years that 
ships have reached Paris. It is about thirty years ago 
that two steamers from London, the Jacques Paul 
and the Sophie, each gauging 150 tons, and which are 
now doing service between Nantes and Bordeaux, 
landed at the wharves of Paris for the first time. Then 
appeared at very irregular intervals the Echo, the 




1. Stern cabins. 



2. Provision room. 3. Aft merchandise hold. 4. Engineer's room. 5. Engine. 6. Boiler. 7. Propeller tunnel. 
. Forward merchandise hold. 9. Crew's quarters. 10. Wine hold. 11. Store room. 12. Galley. 

Fig. 2.-L0NGITUDINAL SECTION OF LE LOUVRE. 



them is capable of developing 350 horse power. The boil- [ Esther, the Arion, the Chloe and the Emily. Finally, 
ers,which are 2'6 meters in height by l - 8 meter in length, I eight years ago, a regular service was instituted, 



are multitubular generators composed essentially of 
two inclined steel plates connected by a number of 
parallel tubes. 

The arrangement of the propellers constituting the 
true originality of this vessel, we shall describe at 
greater length. These two propellers are placed a 
little forward of the center of the vessel, that is to say, 
forward of the boilers and 

engines. Each revolves in 

a sort of tunnel having the 
form of an inverted U (fl.). 
These tunnels are 1*8 me- 
ter in height in the center, 
that is to say, at the place 
where the propeller is sit- 
uated, and they are united 
by an inclined plane run- 
ning lengthwise of the 
vessel. These propellers, 
which are 1*8 meter in 
diameter, and of 2 meters 
pitch, in revolving suck 
the water in front and 
force it aft. 

As the tunnels are not 
closed at their lower part, 
the cavities that they form 
on each side of the center 
of the vessel increase the 
stability of it. The cen- 
tral propellers therefore 
have the advantage of put- 
ting the vessel in a state 
to remain at sea, which 
would behave very badly 
there (seeing the feeble 
draught that it possesses) 
were its propeller placed, 
as is usually the case, at 
the stern. The Louvre 
made its first trip in Feb- 
ruary. It took ten days 
to go from Nantes to Paris, 
in touching at Brest, Cher- 
bourg and Havre. Its steadiness was perfect, at sea 
as well as upon the Seine, and the Parisian Steam 
Navigation Company, which had it constructed, has 
been using it since the 15th of February for the regu- 
lar service between Paris and Nantes, in touching at 
Brest. 



the Emily making two trips, going and coming, be- 
tween Paris and London every month; and, since the 
Exposition of 1889, there has been adjoined to the 
Emily, which is a small vessel gauging but 140 tons, 
the Mabel, whose tonnage is 320. It takes from four 
to five days to make the trip between Paris and Lon- 
don. These two vessels do a large traffic, since in 1891 




Fig. l.-THE CENTRAL SCREW STEAMER LE LOUVRE 



they took on board or landed at Paris more than 11,000 
tons. 

They carry sugar* preserves and various com- 
modities from Paris to London, and as they can- 
not descend the Seine with a full load, they complete 
their cargo at Rouen, At London, they take aboard 



for Paris- leather, paper, metals, chemical products 
and ox horns, all commodities of which theyleave a 
part at Rouen. 

The vessels of the Parisian Steam Navigation Com- 
pany are of larger tonnage than the preceding. 
The Parisian and the Borey gauge 650 tons, and 
the Louvre 500, as we have above stated. The two 
first run, via Rouen and Havre, from Paris to Ba- 
yonne, where they deliver their cargo to the Spanish 
ships that coast along Spain and Portugal. As the 
outgoing and return trips consume from 28 to 30 days, 
each vessel makes one voyage per month. The instal- 
lation of this service is of still more recent creation 
than that of the service from Paris to London. It has 
been in operation since the month of July, 1890, only. 
From Paris, the Parisian and the Borey carry away 
for Spain refined sugar, Parisian articles, various com- 
modities, such as oils, soaps, etc., and materiel for 
factories. 

Since they cannot obtain a draught of water greater 
than 2 '8 meters in the Seine, they are unable to carry 
a load of more than 450 tons between Paris and Havre; 
or, if there is reason for it, they complete their cargo 
at the last-named place. On their return, they bring 
to Paris wines, resins, iron from the Adour forges, etc. 
During the year 1891 they took aboard or discharged 
26,000 tons at Paris. 

Last year, the maritime flotilla of Paris carried away 
or brought in 37,000 tons. This figure is very low if we 
compare it with that of the general tonnage upon 
the Seine, which was 4,514,035 in 1889, and 4,734,650 in 
1890. 
The rapid study that we have just made of the trade 
done by Paris with foreign 
countries by means of ves- 
sels that do not ascend 
the Seine, and that are 
capable of making sea 
voyages, ought naturally 
to be completed by an 
enumeration of the num- 
ber of loaded boats, trains 
or rafts which, more mod- 
est, run only from Paris to 
Rouen or Havre. 

During the year 1891, 265 
boats brought from Havre 
to Paris 78,144 tons of 
merchandise, consisting of 
fuel, fertilizers, wood (2,469 
tons), industrial products 
(3,059 tons), agricultural products (63,320 tons), etc.; 
in 1890, Havre sent to Paris but 208 boats and 56,623 
tons. 

Last year, 1,160 boats or rafts brought from Rouen 
to Paris 428,333 tons of merchandise, sensibly the 
same as the amount taken to Havre; in 1890, Rouen 
sent to Paris only 1,326 boats and 325,318 tons. In 
1891, Paris sent to Havre 80 boats or rafts, loaded with 
11,605 tons (against 78 boats and 13,105 tons in 18t0), 

and, to Rouen, 1,463 boats 
loaded with 77,464 tons 
(against 2,216 boats and 
81,746 tons in 1890). 

It is precisely the im- 
portance of this transit, 
effected by simple barges, 
between Rouen or Havre 
and Paris, that permits 
the adversaries of the pro- 
ject of making Paris a sea 
port to assert that there is 
no need of causing ships 
to ascend the Seine. — Le 
Magasin Pittoresque. 
t > i 

The New Chicago Tunnel. 

The new 8 foot tunnel of 
the Chicago Water Works 
is now nearly completed. 
It extends out from the 
shore for a distance of four 
miles under Lake Michi- 
gan, and water is to be ad- 
mitted at the extreme end. 
In this way it is expected a 
new supply of pure water 
will be obtained, in quan- 
tity about one hundred 
millions of gallons daily. 
The lake water near the 
shore is so contaminated 
with sewage as to be unde- 
sirable, if not actually dan- 
gerous. The intake of the 
present tunnel is 2J£ miles 
from the shore line, and it 
is alleged the sewage is more or }ess mixed with this 
water. The large death rate from typhoid indicates 
either bad water or some other dangerous condition of 
things. The statistics show 1,400 deaths from typhoid 
per million of inhabitants in Chicago, against 140 in 
London, 220 in New York, 335 in Boston, 
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THE SEWERAGE SYSTEMS OF SYDNET, AUSTRALIA. 
The northern main outfall sewer starts from the 
junction of Newtown and Parramatta Roads, just at 
the city boundary, and runs thence along George- 
Street west to the Benevolent Asylum, then through 
Belmore Park across to the junction of College and 
Liverpool Streets. Prom here it continues along 
Liverpool Street for some distance, thence across La- 
crozea Valley, and on through the hill to Edgecliff 
Road. After coming through this it crosses the low 
sandy area at the head of Rose Bay, once more plunges 
into the hillside opposite, and finally reaches the 
ocean, about half a mile north of Ben Buckler. The 
total length of the whole is 5 m. 2,700 ft. The sewer 
is oviform throughout, and of varying dimensions. At 
the upper end it is 5 ft. by 4 ft., and gradually in- 
creases in size as it progresses, till it reaches the last 
mile, when it becomes 8 ft. 
6 in. by 7 ft. 6 in. The ma- 
terials used in the work 
were the most carefully 
combined bluestone con- 
crete for the invert, or 
lower part of the sewer, 
and brickwork of specially 
made bricks for the soffit, 
or arch above. This brick- 
work is packed solid to the 
rock throughout the tun- 
nels with sandstone con- 
crete. From Oxford Street 
to the outlet the sewer is 
rendered inside with Port- 
land cement mortar to 
three-fourths of its height, 
and the brickwork care- 
fully pointed. Along the 
rest of its length it is ren- 
dered all round. In the 
course of this work many 
considerable difficulties 
had to be met, but all were 
successfully overcome. The 
greater part of the tunnel- 
ing was done in sandstone 
rock, but some tunnels had 
also to be driven through 
Wet shale and water- 
charged sand. In addition, 
there were a couple of 
stretches of low-lying, 
sandy country to be passed 
over. Over these last the 
sewer was carried on mas- 
sive concrete foundations, 
and, when completed, was 
covered by an embank- 
ment. In going through 
the wet rock all sorts of 
precautions were taken to 
keep the water away from 
the works in progress, sub- 
ducts or underneath drains 
being the means most fre- 
quently employed. But it 
was the w a t e r-charged 
sand that gave the most 
trouble. It occurred on the 
last contract, that for the 
90 chains nearest the out- 
let, and had to be got 
through partly by open 
cutting and partly by tun- 
neling. Of the first the 
depth was never less than 
30 ft., while all possible ex- 
pedients had to be resorted 
to to keep the water down. 
Nine centrifugal pumps 
were constantly at work, 
pumping wells were sunk 
at various spots, and a sub- 
duct was laid all along the 

center of the sewer trench. The most interesting fea- 
ture of the whole northern outfall sewer is certainly 
the outlet, which is absolutely unique of its kind, it 
being the result of the observation combined with the 
engineering ingenuity and skill of the departmental 
engineers. The sewer discharges into the ocean through 
the cliffs, but it is not to be supposed that it simply 
runs straight to the face of the cliff, and there abruptly 
ends. During southerly, southeasterly, or easterly 
gales, the waves on the coast attain enormous propor- 
tions, and strike the coastline and the cliffs with ex- 
traordinary force. No person who has not actually 
witnessed it can form an idea of the magnitude of the 
waves which roll on this coast, or of the overwhelming 
force with which they strike the cliffs in heavy storms. 
It was to be feared that if the outlet were fixed at so 
low a level as to be within reach of their full force, so 
large a body of water would be thrown into it during 
storms as to seriously interfere with the discharge of 
the sewer. Hie Board therefore suggested the forma- 



tion within the sewer at a convenient distance of an 
expanding basin, where the waves would be partly 
broken and dispersed. 

The sewer proper was brought to a conclusion 200 ft. 
from the cliff, and there it discharged into a chamber 
36 ft. long, 24 ft. wide, and 21 ft. high. In the middle 
of this chamber was built a massive weir, concave on 
the seaward face, and having a projecting cutwater to 
support it, and facing up stream. In the weir hall, 
which extends from the cutwater to either side of the 
chamber, are two 4 ft. circular openings, at the level of 
the floor. The chamber beyond ends in two outlet 
tunnels (also 4 ft. circular), which penetrate to the 
face of the cliff in different directions, making an 
angle of 31° with one another. The illustration shows 
the interior arrangement of the chamber, access to 
which is obtained by means of a shaft 12 ft. by 5 ft., 




View of aqueduct across Johnstone Creek. 2. Outlet of the Bondi main sewer at Ben Buckler, with ventilating shaft. 3. Interior of 
outlet chamber. 4. Waverley and Woollahra branch sewer over Double Bay Flat. 5. View of sewer shafts in Dennison Street, 
Waverley. 

SKETCHES OF THE SEWERAGE SYSTEMS OF SYDNEY, N. S. W. 

and 145 ft. high. The top of this shaft is protected by 
a brick inclosure (represented in illustration No. 2), 
which is some 56 ft. high, and forms quite a landmark 
on the cliff. The working of the chamber is shortly 
thus : The sewage enters in on an ogere (or S shaped) 
fall of 3}4 ft., and meeting the cutwater, is divided by 
it into two streams, which run round its sides, pass 
through the openings in the weir wall, and then find 
their way to the sea by the tunnels. Whenever the 
sea is high, the waves rush up one or other of these 
tunnels, and simply expend all their force on the con- 
cave portion of the weir, which sends them hurrying 
back again along with the stream of sewage, which 
they thus do not interrupt at all. Even should two 
waves rush up, one through each outlet, at the same 
time, no harm would be done, as the water would then 
merely be thrown up into the inner part of the cham- 
ber, whence it would run back at once. Of course, it 
is necessary that this part of the work should be con- 
structed as strongly as possible, seeing what it has to 



withstand, and great care has been taken that it 
should be. Bluestone masonry and Bluestone concrete 
alone have been used for all within the chamber. The 
shaft, which merely leads to it, is lined with brick 
packed solid to the rock with concrete. Every possi- 
ble contingency has also been provided against. The 
highly improbable risk of the four-foot openings in the 
weir wall becoming choked with rubbish has even 
been guarded against by leaving ample space for the 
sewage to flow over the wall before it could do any 
harm to the main sewer, while from an overhead 
platform within the chamber any obstruction can be 
removed by grappling. There are also grooves into 
which stop boards may be lowered at any time, and 
the flow of sewage shut off from any channel. This 
novel and interesting chamber, together with its ac- 
cessories, has always worked splendidly and seems 

an unqualified success — as 
it ought to be. 

The probability that this 
main sewer would at some 
future time be extended 
through the Glebe and 
Balmain was foreseen 
when the northern scheme 
was proposed, and allow- 
ance was made for such an 
extension. Consequently 
when, in 1888, a scheme 
was drawn up for the 
drainage of the western 
suburbs, the provision thus 
made was utilized, and it 
was determined to con- 
tinue the northern main 
through the Glebe, part of 
Leichhardt, and into Bal- 
main. The total area that 
will be drained by this ex- 
tension is some 1,640 acres, 
and it will be about 4 miles 
520 yards long. The route 
decided upon is from the 
junction of the Newtown 
and Parramatta Roads 
through the Glebe, across 
Johnstone's Creek to Piper 
Street, Leichhardt, along 
which it continues to 
White's Creek. After cross- 
ing this it goes on through 
the Brenan Estate, enter- 
ing Balmain at Poucart 
Street. Thence it proceeds 
to and along Darling 
Street, near the end of 
which it finally stops. The 
work is in tunnel practi- 
cally all the way, except 
where the creeks have to 
be crossed. At Johnstone's 
Creek the flat on either 
side is to be traversed by 
the sewer on brick and 
concrete arches of 27 ft. 8 
in. span, which, in turn, 
are supported on sand- 
stone masonry and con- 
crete piers. Immediately 
over the creek will be a 
lattice girder bridge, 42 ft. 
long, over which wrought 
iron piping, of similar dia- 
meter, will replace the 
brick and concrete of the 
former part of the sewer. 
The illustration repro- 
duces the design approved 
for the construction of this 
aqueduct. The work at 
White's Creek also will be 
similar to this. In size the 
sewer is 5 ft. by 4 ft., and 
oviform in shape at its junction with the outfall, but 
it gradually diminishes till, at the intersection of Dar- 
ling and Ann Streets, Balmain, near its head, it is only 
4 ft. 2 in. by 2 ft. 6 in. North of this point it consists of 
15 in. and 12 in. pipes. Of the whole area from which 
this main sewer is to receive the drainage, about one- 
third is too low to be gravitated to it ; consequently, 
some method will have to be adopted to raise its 
sewage. The cost of this work has been estimated at 
£75, 518. Operations have already been begun on this 
extension, November, 1890 ; and so vigorously have 
they been pushed on, that already the main sewer has 
been finished as far as Johnstone's Creek. 

Connected with this extension of the main sewer 
there are to be altogether twelve sub-mains or 
branches, in all a length of 5 m. 513 yds., the cost of 
which has been estimated at £70,376. Another one 
also of some importance is being constructed now, but 
nearer the outlet end. It is called the Waverley and 
Woollahra branch intercepting sewer, and is nearly a 



© 1892 SCIENTIFIC AMERICAN, INC. 



4o 



Scientific Sweuicati* 



J July 16, 1892, 



mile long. It joins the outfall at Double Bay Valley, 
over which it is carried on piers with concrete arches, 
and covered by an embankment. The illustration 
shows the appearance of this part of the sewer before 
the embankment was made over it. On the opposite 
side it enters the hill, and goes through it at a very 
great depth, some of the shafts sunk being over 200 ft. 
deep, and at them work is being vigorously carried on. 
Of course, no hand winding gear would be suitable 
for shafts like these. So above them tower huge tri- 
pods, known as poppet heads, and all the hauling is 
done by a steam engine housed close by. Besides this, 
authority has been given for the construction of other 
branches, and more will follow when funds are avail- 
able. Needless to say, provision has been made all 
along the line for the entrance of as many as can ever 
be required. The main outfall also intercepts a good 
many old sewers directly, and still more are being 
turned into it by the Water and Sewerage Board, 
whose shafts may be seen all about in the city streets. 
Such in its main features is the first system of the 
Sydney sewerage scheme, and it cannot be denied that 
it is very good. Nor can any doubts be thrown on its 
practical utility. All such are triumphantly answered 
by the fact that the main outfall from Newtown Road 
has been in use nearly four years, during the whole of 
which time it has worked splendidly and been most 
successful. As regards cost, the sum total spent on 
the northern outfall sewer has been £419,528, and it is 
estimated that before the northern system is complete 
£1,480,600 ($7,403,000) will have been got through. 
Though these sums sound large, what are they against 
the saving of life, the saving of health, and the saving 
of wealth which has been brought about by these 
works ? The very shrinkage in the metropolitan death 
rate is well worth the money, and it is undisputed 
that for it the Northern Sewerage System.is in a great 
measure responsible. — The Illustrated Sydney News. 



How Pottery is Made, 

Among the large establishments visited by the 
members of the American Institute of Mining Engi- 
neers at their recent Baltimore session'was the Chesa- 
peake potteries, near Baltimore, Md., and the visit is 
thus described by a correspondent in Engineering : 

In 1852, before such goods were made in - this coun- 
try, it cost with the tariff at 24 per cent $95 to import 
an assorted package of ordinary white ware. Now 
since the manufacture of these goods here and the 
competition thus brought about, with a tariff of 55 
per cent, the same quantity of goods of superior qua- 
lity costs the consumer $46. Notwithstanding this 
great reduction in the cost of the goods, the employe 
in the United States pottery has received more than 
double the wages paid the English operative for the 
same work, and more than three times the wages paid 
to the German workman for like service — he has been 
able to live comfortably, educate his children, and if 
reasonably provident, lay aside something for buy- 
ing a home. 

It has been the aim also of those interested in these 
matters to start a school of design and decoration. A 
series of prizes were established for designs, and were 
open to all students in recognized art schools, and the 
points of award were in excellence of form, adaptation 
to household use, merit of relief ornamentation, and its 
suitability to the form. Excellence in color decoration, 
and its adaptation to form and strength, and original- 
ity of the designs forming the set. A plan for a school 
of pottery was considered in January, 1891, and Mr. D. 
F. Haynes, one of the proprietors of this pottery, was 
the chairman of the committee, and judging from his 
energy and character, your correspondent is of the 
opinion he will carry this matter to a successful issue. 
The Pennsylvania Museum of Philadelphia has al- 
ready taken the initiative, and their liberal offer has 
been accepted by the committee. This pottery was a 
great surprise to all of the party, and the work is of a 
high character in design. 

These potteries are located near the clay fields of 
Maryland, and are also on the deep-water navigation 
of Chesapeake Bay. The ware is divided into four 
grades. The first, called C C, is hard and cheap. 
The second, called white granite, is a finer quality. 
The third is called semi-porcelain, and resembles 
French china in color. The fourth is the china or 
porcelain, and is , produced with great care, and re- 
quires the most thorough supervision to bring it to a 
state of perfection, especially in the firing. 

The materials for the four grades are prepared sim- 
ilarly, although of course in each instance by varying 
the mixtures. The substance is put into a tank with 
revolving arms, and thoroughly mixed with water, 
then it is forced into a press lined with canvas bags, 
and the water strained off, leaving a plastic mass 
called " clay," although composed mostly of flint and 
feldspar. It now goes on a "jig," which is a rapidly 
revolving disk of metal, and takes the form of a saucer, 
plate, or some other flat object, the workman making 
the most marvelous changes in form by pressing a 
tool against the rapidly revolving mass. Such pieces 
as require moulding are made in two parts in the 
mould, and are then joined together, the seams being 



covered with a roll of clay which is worked off smooth- 
ly, and the mould set aside until, by the absorption of 
water from the piece by the plaster of the mould, and 
the drying of the clay from the inside, the piece has so 
hardened and contracted as to be easily and safely 
removed; then the handle, which has been made in 
another mould, is fitted to the body and joined fast by 
a slip made from clay. The whole is smoothed off, 
finished, and, bearing the exact impress of the mould 
in which it was formed, it is placed in the "green 
room " to dry. Careful handwork is required in all 
this manipulation, for, plastic as is the clay, it has 
rights that must be respected, and it cannot be forced 
too far. With all the care used, many pieces are 
" marred in the hands of the potter." 

The dexterity displayed by the workmen is some- 
thing astonishing, and it was often a question with 
the visitor as to what was to be the final shape of the 
clay. The clay now goes to the kilns, which may be 
described as follows : They are solidly built of red 
brick lined with firebrick, and are about 16 feet in dia- 
meter inside, and about 16 feet high inside to a crown 
or roof, above which the kiln rises, tapering in form to 
a sufficient height to give draught to the fires. Around 
the base are the fire chambers, eight or ten in num- 
ber, above which are openings directly into the kiln, 
and from which lead flues under the floor of the kiln 
to the center. The kiln in which the ware receives its 
first fire is called the biscuit kiln. To protect the ware 
now prepared for firing, which is ready to fall in 
pieces at a careless touch, boxes made of fireclay called 
"saggars" are used; these are made of all shapes to 
suit the ware, high, low, oval, and round, the sides 
being about one inch in thickness. One of these filled 
with ware is placed on the bottom of the kiln, with a 
row of soft clay around the top; another saggar of 
the same form, likewise filled, is placed on it, and the 
operation repeated until the tier or " bung " reaches 
the top of the kiln, other " bungs " are placed close to 
it, and this is kept up until the kiln is filled, then the 
door is bricked up and plastered over, the fires are 
lighted and the work of burning begins. 

The heat is increased from a gentle one to about 
3,000° F., and this is kept up until all the materials are 
thoroughly fused and solidified, probably occupying 
two days and nights. The fire is drawn and cold air 
carefully excluded. In three days the cooling process 
is finished. The broken pieces are collected and the 
good work is dipped in a tub filled with glaze and 
taken to the kiln for a second firing. This kiln and 
the saggars used are similar to those used for the bis- 
cuit firing, but still greater care is required in placing 
the ware, for if two pieces touch when the glaze melts 
in firing, they will be cemented fast to each other. 
Hollow pieces can be placed upon the bottom of the 
saggars, which have been sprinkled with small bits of 
flint, the size of shot, to keep the ware from fastening 
to the saggar; but plates and flat pieces must be sup- 
ported underneath by pins, with triangular points 
made of clay, which are inserted in holes pierced in 
the sides of the saggar, and they are thus carried one 
above another while being fired. The firing of these 
kilns is accomplished in about twenty-four hours, and 
after cooling the kiln is opened and the wares are 
ready for the decorating department or to be placed in 
the bins of the glost wareroom. With all the care the 
average pottery employe seems to be capable of, the 
frequent breakage of valuable pieces is trying to deli- 
cate nerves, and the disasters of a day will often fur- 
nish " potsherds " sufficient for a thousand afflicted 
Jobs. The final process now comes, viz., the decora- 
tion. The design is engraved on a copper plate, min- 
eral colors that will stand firing are mixed with a 
specially prepared oil, and a print is taken from the 
plate on a sheet of tissue paper; this is laid in proper 
position upon the piece of ware to be decorated and 
rubbed with a flannel until it adheres firmly. After a 
few hours the paper is removed and the perfect print 
remains on the ware. This is afterward touched up 
with color by the women employed, their skill and 
knowledge having much to do with the character of 
the decoration produced, but no skill can compensate 
for the lack of a good design, or make a poor drawing 
anything but commonplace. Tints covering the ware, 
or a good part of it, are sometimes used. They are 
applied by first covering the piece with a thin coat of 
oil, upon which the color in a fine powder is dusted; 
when the tint has been fired, a print can be applied on 
it and excellent effects secured. The application of 
gold either in the form that fires bright without bur- 
nishing, or the preparation that requires after firing 
to be scoured or burnished, is made with a thin brush 
in same manner as color is applied. 

Simple as the processes used in decoration seem to 
be, the field for the exercise of a refined taste in their 
application is boundless. The creation of good designs, 
the adaptation of decoration to form, the thousand 
combinations of color, all these deeply interest and 
draw forth the most earnest efforts of those who make 
a serious study of pottery decoration. The enamel 
kiln, in which the decoration is fired on the ware, is 
constructed with flues surrounding it, so that the fire 
cannot come in direct contact with the ware, and, 



therefore, only fireclay bats or shelves are required to 
place the ware upon in place of the sealed saggars used 
in the biscuit and glost kilns. From six to ten hours 
firing is needed to give the decorations permanency, 
when the ware is removed from the kiln, examined 
and wrapped for shipment. 

Baltimore has five potteries and 750 employes in 
them. The coming exhibition at Chicago will show 
what wonderful advance has been made in this in- 
dustry. Mr. Haynes, with great forethought, had 
provided souvenir plates specially decorated for the 
occasion, and having pictures illustrating extracts 
from Shakespeare. 



Stereotyping. 

The operation of stereotyping consists of making a 
mould or matrix in paper or other substance from a 
type form and casting therefrom a plate which may 
be printed from in place of the type. The type is sur- 
rounded with type-high clumps and locked up. After 
being carefully cleaned and brushed over with an oiled 
brush, it is ready for moulding. The mould is made 
by using a preparation of sheets of paper pasted to- 
gether, called flong. Flong is made by taking a sheet 
of blotting paper and pasting one side of it with a 
specially prepared paste, hereafter described, and plac- 
ing over it a sheet of tissue paper, then pasting again 
and putting on another sheet of tissue ; next, the other 
side of the blotting receives two pasted tissues in the 
same way. Before being used a sheet of tissue is past- 
ed on one side and a sheet of blotting on the other. 
The tissue side, being the face side, is dusted over with 
French chalk, to prevent the mould sticking and to 
help the metal to run. 

To make the mould, the flong is placed face (or tissue 
side) downward on the form and beaten into the type 
with a large flat brush. When sufficiently beaten, the 
whites and hollows need packing. Strips of cardboard 
— about eight or ten sheet board is the proper thick- 
ness—are cut to fit the various places, and the whole is 
covered up with a pasted sheet of stout brown paper. 
The form, with the mould upon it, is then placed in 
the drying box, a piece of press blanket put over it, 
and pressure applied. The drying box is something 
after the form of a copying press, with an atmospheric 
gas burner under to give heat. After stopping in the 
drying box about fifteen minutes the pressure is re- 
leased, the blanket removed, and the mould allowed to 
stay a few minutes to dry, strips of metal being placed 
on the edge to prevent its curling up. The mould is 
next taken off the form, all superfluous paper cut 
away, and put on the table of the drying box to further 
dry. A " lip" is pasted at one end consisting of brown 
paper, and should be sufficiently long to hang out of 
the top of the casting box when placed ready for cast- 
ing. Casting the plate is the next operation. The mould 
is placed on its back on the bottom plate of the casting 
box, with the lip hanging out at the end of the plate; 
the gauges, consisting of strips of iron a pica in thick- 
ness, are placed down each side and along the bottom 
of the mould, reaching to the top of the plate. A piece 
of paper is placed over the whole, the top plate brought 
down, and the screw applied. The box is next placed 
in a perpendicular position and the metal is poured be- 
tween the protruding gauges and papers. In a few 
seconds the metal is set, the box placed in a horizontal 
position, the lid removed, and the plate will be found. 
The mould being removed, the tang, or pour, i. e., the 
superfluous metal, is cut away, when the plate can be 
trimmed and mounted on wood and is ready for use. 

The paste for flong may be made by taking say 1 
pound of bookbinder's paste, 1 ounce whitening beaten 
to a powder, 1 ounce glue (melted in double its weight 
of water), 1 ounce starch, and \i ounce powdered alum. 
Mix well together, reduce to consistency of thick cream, 
and strain through a sieve, when it will be ready for 
use. 

To test the metal for the proper heat for casting, dip 
into the molten metal a piece of white paper; if the pa- 
per is scorched black, it is too hot ; if it is turned cream 
color, it is just right. Stereo metal is not so hard as 
type metal, and consists of say 85 per cent of lead and 
15 per cent of regulus of antimony. — British Printer. 

4 tt» 

The Art of Poetry by a Poet. 

Poetry is commonly thought to be the language of 
emotion. On the contrary, most of what is so called 
proves the absence of all passionate excitement. It is 
a cold-blooded, haggard, anxious, worrying hunt after 
rhymes which can be made serviceable, after images 
which will be effective, after phrases which are sonor- 
ous ; all this under limitations which restrict the natu- 
ral movements of fancy and imagination. 

I have sometimes thought I might consider it worth 
while to set up a school for instruction in the art. 
" Poetry taught in twelve lessons." Congenital idiocy 
is no disqualification. Anybody can write " poetry." 
It is a most unenviable distinction to have published a 
thin volume of verse, which nobody wanted, nobody 
buys, nobody reads, nobody cares for except the 
author, who cries over its pathos, poor fellow, and 
revels in its beauties, which he has all to himself. — Dr. 
O. W. Holmes. 
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THE AMERICAN BLACK WOLF. 
The death of the last wolf seems to mark an epoch in 
the history of a country, of its cultivation and the 
complete peopling of its territories. 

These animals, the rearguard of the tribes once in 
possession of the land, are the latest of the larger beasts 
of prey to be crushed out of existence by the onward 
march of a civilized population. Lurking in caves, 
amid rocks, and the most secluded parts of the re- 
mains of once extensive forests, they grow more wary 
as their numbers diminish, but long after the bear 
and the wolverine are extirpated, their gaunt forms 
may be occasionally seen stealing like shadows through 
retired parts of woodlands or broken country, seeming 
rather to be seeking new hiding places to elude pursuit 
than in search of the prey they once pursued so boldly. 
Wolves existed in England probably as late as the 
fifteenth century. In Scotland the last wolf was killed 
in 1680, and in Ireland in 1710. There is now at Cen- 
tral Park the animal of which a portrait is here given, 
a young black wolf, in all probability the last of a once 
numerous variety 
common in our 
Southern States. He 
is an elegantly form- 
ed animal of a glossy 
jet black color and 
noticeably of more 
slender proportions 
than the prairie wolf 
with which he shares 
his cage. Although 
by no means a ma- 
ture animal he is 
already large and 
promises to be a 
magnificent speci- 
men of his variety. 
He has a long slender 
pointed intelligent 
face, erect ears, and 
a mild, gentle expres- 
sion, which in his 
case at least does not 
belie his disposition. 
He was presented to 
the Central Park zoo- 
logical collection last 
September, by 
Messrs. Auston and 
Stone, of Boston, 
who obtained him 
when a whelp from a 
backrcountry hunter 
in Louisiana. It 
would be interesting 
to see the results of 
a cross between this 
beautiful animal and 
some of our larger 
shorthaired varieties 
of dogs. The breed 
is so near extinction 
that this is probably 
the only possibility 
of the kind that will 
ever exist. Audubon 
tells some very read- 
able stories of the 
superior bravery and 
strength of the 
southern black wolf 
as compared with the 
gray variety. Writ- 
ing some fifty years 
ago, he says : 

" There is a great 
feeling of hostility 
entertained by the 
settlers of the wild 
portion of the coun- 
try -toward this (black) wolf, as his strength, agility, 
and cunning, in which last quality he is scarcely, if 
any, inferior to his relative, the fox, tend to render him 
the most destructive enemy of thin pigs, sheep, or 
young calves which range the forest ; therefore in our 
country he meets with as little mercy as in any part 
of the world. Traps and snares of every sort are set 
for catching him in those districts in which he still 
abounds. Being more fleet and better winded than 
the fox, this wolf is seldom pursued with hounds or any 
other dogs in open chase, unless wounded." 

On one occasion, Audubon, traveling between Hen- 
derson and Vincennes, chanced to stop at the house of 
a farmer, *?r in those days hotels were scarce in the 
good State of Indiana. " After putting up our horses," 
he says, " and refreshing ourselves we entered into con 
versation with our worthy host, and were invited by 
him to visit the wolf pits which were constructed by 
him about half a mile from the house. Glad of the 
opportunity, we accompanied him across the fields to 
the skirts of a neighboring forest where he had three 
pits within a few hundred yards of each other. 



They were about eight feet deep, broadest at the bot- 
tom, so as to render it impossible for the most active 
animal to escape from them. The mouth of each pit 
was covered with a revolving platform of interlaced 
boughs and twigs attached to a cross piece of timber 
which served as an axle. On this light sort of a plat- 
form, which was balanced by a heavy stick of wood 
fastened to the underside, a large piece of putrid veni- 
son was tied for bait. After examining all the pits 
we returned to the house, our host remarking he was 
in the habit of visiting his pits daily to see that all was 
right ; that the wolves^had been very bad that season ; 
had destroyed nearly all his sheep and had killed one 
of his colts. ' But, ' he added, ' I am now paying 
them off in full, and if I have any luck, you will see 
some fun in the morning.' With this expectation we 
retired to rest, and were all up at daylight. ' I think,' 
said our host, ' that all is right, for I see the dogs are 
anxious to get away to the pits; although they are mon- 
grel curs, their noses are pretty keen for wolves.' As 
he took up his ax and gun, the dogs began to whine 
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and bark and frisked about us, wild with delight. 
When we arrived at the first pit we found the platform 
somewhat injured and the bait had been disturbed, 
but the pit was empty. On examining the second pit 
we discovered three fine fellows safe enough in it, two 
brindled and one black, all of good size. They were ly- 
ing flat to the earth, their ears close down to their 
heads, their eyes indicating fear more than anger. To 
our astonishment the farmer proposed going down into 
the pit to hamstring them, in order to haul them up, 
and then allow them to be killed by the dogs, which, 
he said, would sharpen them (the dogs) up for their 
next encounter with wolves, should any come near his 
house in future. Being novices in this kind of business 
we begged to be lookers-on. 'With all my heart,' 
said the farmer ; ' stand here and see how 'tis done ;' 
whereupon he glided down a knobbed pole, taking his 
ax and knife with him. We were not a little surprised 
at the cowardness of the wolves. The farmer stretched 
out their legs in succession, and with a stroke of the 
knife cut the principal tendon above the joint, exhib- 
iting as little fear as though he had been marking 



lambs. As soon as'he had thus disabled the wolves, he 
got out. Securing theplatf orm, under his direction, in a 
perpendicular position [on its [axis, I held it while he 
made a slip knot in one end of a rope we had brought, 
and threw it over the head of one of the wolves. We 
now hauled the terrified animal to the surface ; and 
motionless with fright, half choked, and disabled in 
its hind legs, the farmer slipped the rope from its neck 
and left it to the mercy of the dogs, who at once set 
upon it with great fury and worried it to death. The 
second was dealt with in the same manner, but the 
third showed more spirit. The moment the dogs set 
upon it, it scuffled along on its fore legs at a surprising 
rate, snapping furiously all the while at the dogs, 
several of which it bit severely. So well, indeed, did 
the brave animal defend itself that the farmer, appre- 
hensive of its killing some of his pack, ran up and 
knocked it in the head with his ax. This wolf was a 
female and was one of the black variety." Many years 
ago, my grandfather, Col. Thomas Carter, traveling 
from New Orleans up toward the mouth of the Ohio, 

was followed a long 
distance by an un- 
usually large black 
wolf by whom he ex- 
pected every moment 
to be attacked. His 
horse had fallen lame 
and had to be left at 
the last station while 
he himself pursued 
his journey on foot. 
This was before the 
advent of steam- 
boats. The wolf 
kept about twenty 
paces behind him, 
never further away 
or nearer; if he 
slackened his pace 
the wolf walked 
more slowly, if he 
ran the wolf trotted. 
As evening came on, 
the sunset glow made 
its eyes shine like 
fire. As the colonel 
was not armed he 
feared for his life and 
was relieved and de- 
lighted to discover 
a rough log cabin in 
a clearing. Climbing 
the rail fence that 
inclosed it and enter- 
ing at the open door 
he found it deserted, 
and used as a store- 
house for flaxseed, of 
which it was partly 
full. Wrenching 
from what used to be 
a shelf a rough piece 
of slab containing 
several projecting 
rusty nails he stood 
at bay, but the wolf's 
instinct forbade it to 
come further than 
the rail fence, where 
it remained, enter- 
taining the occupant 
of the cabin with an 
all-night serenade of 
the most dismal 
howling imaginable. 
Apropos of the pos- 
sible reclamation of 
this animal from a 
wild state our author 
before quoted, Mr. 
John James Audubon, says : " Once when we were 
traveling on foot not far from the southern boundary 
of Kentucky, we fell in with a black wolf following a 
man with a rifle on his shoulder. On speaking with 
him about this animal, he assured us that it was as 
tame and gentle as any dog and that he had never met 
with any dog that could trail a deer better. We were 
so much struck with this account and with the noble 
appearance of the wolf that we offered him one hun- 
dred dollars for it ; but the owner would not part with 
it for any price." 

As contrasted with this animal we give a drawing of 
the coyote (Canis latrans) and a representation of its 
skull as compared with that of the black wolf. It is a 
member of the only other genus of wolves inhabiting 
North America. J. Carter Beard. 



Cams La.Trajn: 



Fast Wheeling. 

A bicycle relay run between Indianapolis, Ind., and 
Columbus, O., a distance of a little less than 200 miles, 
was made at an average speed from start to finish of a 
mile in 3 minutes 27J£ seconds, or 1735 miles per hour. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car ;Brake.— William F. Gribbs, Au- 
burn, N. Y. This invention provides a simple form of 
brake mechanism especially designed for use on street 
cars, to afford the necessary power and occupy but little 
ppace. The brake shoes are suspended adjacent to the 
wheels, and pairs of levers on opposite sides have mov- 
able and connected fulcrums, adjustable rods connect- 
ing the lower ends of the levers with the brake shoes. 
While a crank shaft journaled beneath the car has 
disks at each end from which arms extend oppositely 
to the free ends of the levers. The mechanism is rea- 
dily adjusted so that the shoes will always bear evenly 
upon both the front and rear wheels. 

Car Window Guard. — Edward B. 

Loomis, Memphis, Tenn. This is a dust and cinder 
protector of such simple construction that it can be 
carried in the pocket or valise of every passenger, and 
quickly and easily set up in position to serve its pur- 
pose as desired. It consists of a sectional folding 
stick having prongs at its ends, buttons on its face, 
and a hook and pin at its joint, in combination with a 
sectional folding deflector wing having keyhole-shaped 
apertures in each section and eyelets for protecting the 
apertures. The stick folds like a measuring rule and 
the deflector wing like a book. 



Electrical. 

Composite Conductor.— Charles A. 

Mezger, Brooklyn, N. Y. This conductor is composed 
of a series of conductor mediums that are tubular, a 
solid cylindric center conductor, with annular insula- 
tions interposed between adjacent conductors that are 
graded for length at the ends, the longest being central 
and all the ends externally threaded to engage with a 
composite coupling. The invention provides novel 
means for the branching of lateral conductors from 
main lines, producing angular variations from straight 
lines of conductor mediums, or coupling together two 
or more composite conductor sections and effectually 
insulating each conductor from an adjacent conductor. 

Lamp or Conductor Support. — 

Charles Bell, Stroudsburg, Pa. This device consists 
of an eyebolt or clip provided with a threaded shank 
and "an insulator formed of two pflrts, having rectan- 
gular notches in the lower part for receiving the in- 
wardly bent ends of the hanger, the upper portion 
having recesses which will permit of the removal 
of the hanger from the insulating support after 
the lower half has been let down by unscrewing 
the supporting nut. The clip is formed of two similar 
oppositely arranged [arms connected bj the pivot, the 
lower ends of the arms .bent into a circular curve and 
cut away, so that they overlap each other, forming a 
complete eye when they are closed. 

Stop Motion for Knitting Ma- 

chines. — Albin Beyer, Brooklyn, N. Y. An electric 
circuit closer is, by this invention, attached to a revolv- 
ing spool carrier and controls an electro-magnet, while 
a spring-pressed clutch pulley and brake mechanism are 
arranged on the main driving shaft of the knitting 
machine and controlled from the electro-magnets, the 
devices being arranged in such a manner that when the 
clutch is opened the brake is applied, and vice versa. 
There is also a thread compensating device arranged 
on a revoluble spool carrier and actuated shortly after 
the circuit closer has closed the circuit. 



mechanical. 

Lath Bolter.— John H. Peterson, 

Portland, Oregon. This is a machine of simple and 
durable construction, designed to be very effective in 
operation. It has live top rolls and two live bottom 
feed rolls in front of the saws, and one live spreader 
roll behind the saws, whereby the laths are prevented 
from throwing back cants after they have passed 
through the saws. By employing novel eccentric boxes 
lead can be given to the top feed roil, so as to hold 
square-edged lumber up hard against the guide. 

Flue Stopper. — Joseph A. Brown, 

Riverhcad, N. Y. This device consists of a body sec- 
tion to which bow springs are pivoted at right angles 
to each other, the springs being foldable down upon 
the body when not in U6e and carried upward to cross 
one another when required for service. When the 
device is forced into a flue opening the springs bind 
against its sides and effectually hold the body in posi- 
tion as a covering for the opening. 

Flue Cleaner.— Walter Pharr, Bar- 

num, Texas. A hollow tubular stock open at both 
ends is mounted on a handle rod which is longitudin- 
ally movable and protrudes at one end, while its oppos- 
ite end has spring arms flared at their outer ends, but 
compressed by the walls of the stock when drawn in. 
By holding the stock and pushing the handle 'rod for- 
ward the spring arms adjust and the cleaner head ex- 
pands to fit the flue, being held in such position by a 
latch, but when the handle rod is drawn backward into 
the stock the spring arms are compressed. The head 
consists of segmental serrated sections and scraper 
sections held on the spring arms. 



to any corn 'planter, and which may be quickly and 
conveniently ahifted to mark either at the right or left 
of the implement, and it may also be further shifted so 
it will not touch the ground at either side, thus per- 
mitting the planter to be readily turned when desired. 



mining, Etc. 

Ore Concentrator.— H. F. Hicks, 

Ashland, Oregpn. An open ended cylinder is, by this 
invention, provided with a series of internal flanges, 
which are highest in the middle of the cylinder and 
diminish in height toward the end, and a feed flume is 
arranged to deliver centrally within the cylinder. The 
construction is simple and economical, and this form 
of concentrator is especially adapted for separating the 
refractory metallic particles and sulphurets from the 
tailings of gold or silver extracting mills. 



Agricultural. 

Guide Marker for Corn Planters. 

— Herrman A. Behrns, Orchard, Iowa. This is a very 
simple and inexpensive device, which may be applied 



Miscellaneous. 

Hot Air Furnace. — John W. Frizzell, 

Brainerd, Minn. In the upper end of the casing is a 
hot air chamber, and in its lower end a cold air 
chamber, vertical pipes connecting the two cham-* 
bers, between which is the fire pot, having a closed 
ash pit, there being a downward draught around 
the pipes and sides of the fire pot. The construction is 
such that the energy of the fuel is utilized to its fullest ex- 
tent for heating the air, the draught being conveniently 
regulated to insure proper combustion, and there being 
also a damper to control the outlet for the smoke and 
gases. 

Stained Window Glass.— Arthur R. 

Carter and Henry C Hughes, London, England. The 
improvements provided by this invention in the making 
of stained glass panels dispense with the usual leaden 
frames in which the pieces of glass have heretofore 
been fixed, and comprise the juxtaposing and welding 
together by heat of the contiguous edges of .variously 
colored pieces of glass between thin sheets of platinum 
within a marginal frame, painting on the mosaic with 
verifiable enamel colors and again firing to fix the 
colors, then applying upon and welding by heat to the 
artistically treated surface a covering sheet of white 
glass. The welding of the component parts and of the 
mosaic to the covering is performed in an ordinary 
muffle. 

Door Hanger.— August G. Dahmer, 

Alameda, Cal. This is an improvement in sliding door 
hangers, whereby the door may be readily raised or 
lowered as desired, a single track only being necessary 
for the hangers to slide on. The suspension frame has 
an inclined frame at its bottom, and a wedge block 
travels in engagement with the plane and the shoulder 
of the hanger, there being an adjusting screw to regu- 
late the movement of the wedge block to raise and lower 
the suspension frame. 

Bob Sled. — Robert Douglass, Tara, 

Canada. The kind of sleds used in logging are espe- 
cially the object of this improvement, the sleds being 
thereby so connected that they may be quickly ad- 
justed to hold them a desired distance 'apart, means 
being also provided to enable the sleds to be quickly 
backed or hauled to any desired position and to con- 
form to the irregularities of the ground. The forward 
bob sled is swivelly connected with the rear bob sled, 
and the latter is flexibly connected with the reach, so 
that the sleds may be brought into almost any required 
position without straining them. A convenient means 
of binding the load to the sleds is also provided. 

P i A n 0. — Anders Holmstrom, New 

York City. This improvement permits of shifting the 
key board and at the same time making proper con- 
nection between the fixed actions and the shifted keys. 
Combined with a key board having straight keys is a 
damper lever arranged out of alignment with the corre- 
sponding key, a bar pivoted to the lever permitting it to 
swing sidewise to bring the free end of the bar over 
the end of the corresponding key, means being pro- 
vided for fastening the bar in place on the lever after 
it is adjusted relative to the key board. 

Slip Holde r.— Samuel J. Kelso, 

: Detroit, Mich. This is an improved device to hold 
salesmen's entry slips and similar articles, and consists 
of a case or holder which may be conveniently carried 
about, to receive entry slips, bills, etc., holding them 
so 'that they will not be scattered and in a manner to 
be easily written upon, either when the holder is in the 
hand or laid upon a support. The case is open-topped 
and has cross strips across its face, a spring-pressed 
follower pushiug the slips outward, while side flanges 
of the holder embrace the top and bottom of the case. 

Letter Box.— William H. Sheffield, 

Brooklyn, N. Y. For letter boxes such as are placed 
side by side and are usually packed into a small space, 
this invention provides a hinge by means of which the 
door of the box may be hung from the inside, so that 
the door may be very nicely finished without ex- 
posing the hinge, the hinge being so made that it will 
not strike the side partition of the box, while it will be 
very strong and will act as a brace when the door is 
open. 

Rubber Shoe.— Samuel W. Powell 

and John W. Marshall, Richmond, Mo. This shoe has 
at its heel a pocket open at its upper end, in which is 
held an elastic strip fastened at the base of the pocket, 
there being a fastening device on the upper end of the 
strip adapted to engage a button or projection on the 
shoe over which the rubber is worn, while the elastic 
strip is received within the pocket of the rubber when 
disengaged. 

Folding Bed.— Hugh Stevenson, New 

York City. Combined with a tilting bedstead mounted 
on a suitable base is a cable connected with the base, 
and means for tightening and loosening the cable by 
the movement of the bedstead, the several pieces of 
bedding being connected at one end to the cable, 
which sepamtes and lowers the bedding with the rise and 
fall of the bed. By this improvement the covers and bed 
are freely suspended when the bedstead is folded, thus 
permitting a full circulation of air within the bed cloth- 
ing instead of its being held tightly within the casing. 

Clothes Drier. — Hugh Stevenson, 

New York City. This is a convenient device which may 
be easily placed in position in a window to form a 
handy support for small clothes. It consists of a main 
bar adapted to be secured in a support, and having cir- 
cular racks and horizontally swinging arms, readily ad- 
justable as desired. 

Hat Holder and Case.— Hugh Stev- 
enson, New York City. This is an improvement in hat 
holders for carriages and other vehicles, a hinged re- 
ceptacle being provided in which a stiff hat of any kind 
may be readily placed and securely held, a soft hat 



being carried in the case to be substituted for the stiff 
hat when desired. The case is secured to the roof of 
the carriage, from which it is swung open, being locked 
in place by a catch when swung upward. 

Hat Packing Case. — Joseph S. 

Abrams and John Langsdorf, New York City. An 
elongated box, of which a lid forms one side wall, is 
provided with a series of spaced elastic carrier bows 
adapted to spread when a hat is inserted, forming a 
novel hat packing case for sample hats, holding them 
safely separated and protected from contact with the 
case walls, while affording ready access to any hat with- 
out disturbing the others. These cases are also adapted 
to be carried within an ordinary hat packing trunk,any 
case of the set being readily removed, as required, 
where the goods have to be exhibited. 

Hat Polisher and Cleaner. — Caesar 

Simis, Brooklyn, N. Y. This is a machine compris- 
ing preferably an electric motor and a rotary expansi- 
ble hat holder'or carrier, to fit within a wearer's hat and 
rotate it, the hat being thus firmly held and rapidly re- 
volved, so that when a finishing cloth, brush, or iron, 
is held against the hat it will be quickly cleaned and 
polished. The improvement is primarily designed for 
use in stores, harber shops, etc., where the small 
amountof electric powerneededmayusually be readily 
obtained, and a boy may polish and clean a customer's 
hat while he is waiting. 

Buckle. — Martin Logan, New York 

City. The two leading parts of this buckle — that is, its 
body and loop piece— are made to engage afterthe man- 
ner of a clasp, the buckle having a variety of features of 
novel construction, aud being useful wherever a buckle 
can ordinarily be used for uniting two parts or pieces 
together, irrespective of what the parts are made of, 
such as woven fabric, cloth, or leather, etc. 

Spongke Cup. — James S. McClung, 

Pueblo, Col. This is a cup of simple and durable con- 
struction, to be readily applied to any form of school 
desk, it being so made that a sponge held in the cup 
may be dampened and the surplus water pressed out 
into a receptacle provided for such purpose. The sup- 
port for the cup may also be used as a rack to hold pen 
holders, pencils, etc. 

Filling Syringes.— Lewis S. Riggs, 

Selma, Ala. This apparatus comprises a cork with a 
longitudinal opening enlarged at its inner end and hav- 
ing on the outer end a rib or bead surrounding the 
opening, in combination with a syringe having a bearing 
forming in connection with the bead a tight joint. The 
special cork and syringe are adapted for use together in 
filling the syringe from a bottle, an ordinary cork being 
kept in the bottle at other times. 

Bar Fixture. — Alexander Brandon, 

New York City. This is an attaching device for the 
under side of a bar, a frame turning upon a depending 
bolt or rod, and receptacles being removably bolted to 
the outer edges of the frame. The receptacles may con- 
tain sugar or other articles, to be concealed beneath the 
bar when not in nse. The construction is durable and 
inexpensive, and the receptacles are readily removed 
and replaced to facilitate cleaning. 

Animal Trap.— Henry J. Steiner, 

Jersey City, N. J. This trap is adapted, when sprung, 
to strike the animal across the neck or back, and thus 
hold it a prisoner. The striking arm is controlled by a 
coiled spring, and the trap may be set from the exterior, 
it not being necessary to pass the hand into the inside 
for this purpose. The bait lever acts as a trip lever, 
and the construction is strong and durable. 

Design for a Bottle.— Leopold 

Kahn, New York City. This design has curved stem- 
like figures, from which extend side branches terminat- 
ing in flower-like figures falling over and upon the 
bottle top, numerous leaf -like figures giving an appear- 
ance of open lace work. The design relates to that va- 
riety of bottles which are inclosed in a metallic cover- 
ing. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Optical Indicatrix, and the 
Transmission of Light in Crys- 
tals. By L. Fletcher. London : 
Henry Frowde. 1893. Pp. xii, 112. 
No index. Price $3. 

This tract is a reprint from a mineralogical maga- 
zine. It treats the subject mathematically and will no 
doubt be found of value to physicists, especially to 
those interested in the laws of light. 

Business Law. By Alonzo R Weed. 

Boston : D. G. Heath & Co. 1892. 

Pp. 172. Price $1.10. 
This work purports to be a manual for schools and 
colleges and for everyday use. According to the pre- 
face, the rule of law that no one is excused because of 
his ignorance of the law is well established, and the 
knowledge of some of it is here presented. The work 
is very attractively printed with full-faced captions, and 
one section of it is devoted to questions and exercises 
in the subjects treated. A very satisfactory index is ap- 
pended. 

The Atlantic Ferry: its Ships, Men, 
and Working. By Arthur J. Ma- 
ginnis. London : Whittaker & Co. 
New York: Macmillan & Co. 1892. 
Pp. xviii, 304. Price $2. 
With its numerous illustrations of old-time ships, as 
well as of the more modern productions of the naval 
architect, with a record of their achievements and por- 
traits and notes of the lives of the men identified with 
the great business of ocean lines, this work will be 
found thoroughly popular. The reprints of early ad- 
. vertisements and the collection of every kind of re- 
I cord, the numerous tables, such as those of average 
passages, causes of loss, and the list of records and 



events up to a very recent date, give the work a statis- 
tical value hard to overrate. 

The Locomotive. Vol. XII. The Hart- 
ford Steam Bo.iler Inspection and 
Insurance Co., Hartford, Conn. Pp. 
194. 
Considerable interesting matter accumulates in the 
pages of this little periodical from year to year. We 
believe that the present volume, which we are glad to 
see is provided with an index, will be of use as well as 
of interest. The lesson taught by it is, emphatically, 
greater care of our steam plant and boilers. 

Genesis I. and Modern Science. By 
Charles B. Warring, Ph.D. New 
York: Hunt & Eaton. Cincinnati : 
Cranston & Stowe. 1892. Pp. 245. 
No index. Price $1. 

Whether there is any use in discussing the supposed 
conflict between modern science and the Bible is a very 
open question. The author of the present work at all 
events has had the satisfaction of pointing out the 
changes of base taken by scientists, showing to that ex- 
tent their unreliability as exponents of positive truth in 
all matters. 

A German Science Reader. By J. 
Howard Gore. Boston : D. C. Heath 
& Co. 1891. Pp. ix, 185. Price 80 
cents. 

The effort to add interest to the study of a language 
by combining science therewith is the motive of this 
reader. With quite full notes and a very satisfactory 
vocabulary and with the separate reading lessons, each 
referred to its author, the work seems to possess an 
unusual value. While the absence of index is noted, it 
is of course a class of book which really requires none. 

Die Elektricitat. Von Th. Schwartze, 
E. Japing und A. Wilke. Wien, Pesth, 
Leipzig : A. Hartleben. 1892. Pp. 
157. Price 50 cents. 

In this short work, which is the fourth edition, the 
entire subject of electricity is in some shape covered. 
It contains a number of illustrations, has an index, and 
altogether is of quite a practical nature. 

Farmyard Manure. By C. M. Aikman. 
William Blackwood & Sons, Edin- 
burgh and London. 1892. Pp. xiii, 65. 
No index. Price 60 cents. 

This short and practical work will be of considerable 
value to the farmer as giving him the modern view of 
the all-important question of the fertility of his fields. 
Tt gives a comparison between natural and artificial fer- 
tilizers and the best methods of dealing with the former. 

Silk Dyeing, Printing, and Finish- 
ing. By Greorge H. Hurst. London 
and New York : George Bell & Sons. 
1892. Pp. viii, 226, with additional 
pages giving samples of dyeing. Price 
$2. 

The practical description of the dyer's work and the 
production of all kinds of colors on silk are the matter 
of this volume, the beautiful samples appended seem to 
be the best recommendation of the work, as indicating 
what may be done by following its precepts. 

Le GrAZ, et ses Applications. E. De 

Mont-Serrat et E. Brisac. Paris : J. 

B. Bailliere et Fils. 1892. Pp. 366. 

No index. Price 80 cents. 

The history, technology and different applications of 

gas and its by-products are all somewhat briefly treated 

in this work. In some respects, such as its summary of 

the photometry of gas, it will be found of decided value. 

Experiments with Alternate Cur- 
rents of High Potential and 
High Frequency. By Nikola 
Tesla. New York : The W. J. John- 
son Company, Limited. 1892. Pp. ix, 
146. No index. Price $1. 
This book is a reprint of a lecture delivered before the 
Institution of Electrical Engineers in London, preceded 
byja brief biography of the author. The illustrations, 
which are engravings, are rather a relief after some of 
the reproductions of Tesla's work which have hitherto 
been published. A portrait of the author, with facsimile 
of his autograph, serves as frontispiece. 

Blowpipe Analysis. By J. Landauer. 
Authorized English edition. By 
James Taylor. London and New 
York : Macmillan & Co. 1892. Pp. 
xiv. Price $1.75. 

The compactness of this work and its tabular state- 
ments of blowpipe work and systematic causes of 
analysis will give it a place in the scientific field. The 
author adopts the aluminum plate which was so strongly 
advocated by Ross, and the more recent refinements of 
the work naturally find a place in it. 

Manual of Screw Cutting. By Wil- 
liam Simpson. Boston : S. Wood- 
berry & Co. 1892. Pp. 40. No in- 
dex. Price 30 cents. 

The value of this very brief manual seems to be at- 
tested to by the fact that this is the fifth edition, and its 
practical precepts will assure it a further acceptance by 
the public. 

Theorie du Navire. Par J. Pollard et 
A. Dubebout. Tome III. Paris : 
Gauthier Villars et Fils. 1892. Pp. i, 
523. No index. 

This third volume of the exhaustive treatise on naval 
architecture is devoted to the mathematics of the sub- 
ject, especially as regards wave motion and the resist- 
ance of the water to the propulsion of the ships. The 
differential calculus is used as required and the subject 
is treated with every refinement of analysis. The paper 
and printing are beyond all criticism, the reproduction 
being in a mechanical sense a most elegant example of 
the publisher's art. 
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Theoretical Mechanics. By J. Spen- 
cer. London : Percival & Co. 1892. 
Pp. viii, 343. No index. Price 80 
cents. 

This is a class book for the elementary stage of the 
English Science and Art Department. Being written for 
a limited and sharply defined field, its scope appears 
somewhat contracted. It is well printed and illustrated, 
however, and naturally possesses a value of its own. 

Le Poil des Animaux et les Four- 
rures. Lacroix-Danliad. Paris : 
J. B. Bailliere et Fils. 1892. Pp. 
419. No index. Price 80 cents. 

An excellent illustration of the thorough French 
treatment of a subject as afforded by this book, which 
isreallyamonograph,and which treats of furs and skins 
of animals from every point of view. It is especially 
commendable from the illustrations, which in their 
sketchy French style are peculiarly effective. Many of 
them refer to the animals themselves and make a most 
attractive portion of the work. 

The California!! Illustrated Magazine 

for July has over a hundred pages of excellent reading 
matter, and many attractive illustrations. Most no- 
ticeable of the general articles is one on *' The Florence 
of the English Poets," and one on " Pompeii," with 
many recent photographs. First in interest, however, 
iB a paper entitled " In the Yosemite,'" illustrated from 
paintings and photographs, while the descriptions of 
the Pasadena Southern California Mountain Railroad 
and the Schools of San Francisco, both amply illus- 
trated, also contribute to the making of a highly inter- 
esting number. The magazine is published by the Cali- 
fornian Publishing Company, San Francisco. Price 
$3 a year. 

I^P^Any of the above books may be purchased through 
this oflice. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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TABLE OF CONTENTS 

1. Handsome plate in colors of a residence recently 

erected at Yonkers, N. Y. Perspective views, 
floor plans, etc. Messrs. Rossiter & Wright, 
architects, New York. An excellent design. 

2. Plate in colors of a residence erected at Marina 

Heights, Black Rock, Conn. Perspective eleva- 
tions and floor plans. Cost $7,000 complete. 
Henry Lambert, architect, Bridgeport, Conn. 

3. Perspective view and floor plans of a brick house at 

Chambersburg Pa., recently designed and built 
at a cost of $2,500. 

4. A cottage near Orange, N. J., from plans prepared 

by Munn & Co., architects. New York. Cost 
$7,000 complete. Perspective view and floor 
plans. 

5. A residence at Portland, Me., erected at a cost of 

$5,575 complete. Floor plans and perspective 
elevation. 

6. A residence at Bensonhurst, Long Island. Cost 

$9,800 complete. Messrs. Parfitt Bros., archi- 
tects, Brooklyn, N. Y. Two perspective eleva- 
tions and floor plans. 

7. Perspective elevations and interior views of the 

American Yacht. Club House, at Milton Point near 
Rye, N. Y. A handsome building of the Queen 
Anne style. Messrs. E. A. Sargent & Co., archi- 
tects, New York. 

8. A dwelling at Upper Montclair, N. J., erected at a 

cost of $7,000 complete. Messrs. Munn & Co., 
architects. New York. Perspective and floor 
plans. 

9. A cottage at Babylon, Long Island, N. Y., erected 

at a cost of $3,700 complete. Plans and perspec- 
tive elevation. 

10. Sketch of an Australian bush home. Cost from 

$1,300 to $1,500. A simple and economical design 
for a summer house. 

11. Miscellaneous contents : Electrical cotton gin.— 

Aluminum.— The efflorescence on brickwork.— 
Leaf photography.— Car roofing.— Superior steel 
furnaces, illustrated.— How to stain wood yellow 
and gray.— Ink for writing on glass or porcelain. 
—An improved wood-working machine, illus- 
trated. — An improved revolving chimney top, 
illustrated.— Elevators in the amphitheater of 
Rome.— An improved hot water heater, illus- 
trated.— Natural wood grille and screen work, 
illustrated.— Galvanized eaves troughs and con- 
ductors, illustrated.— Sliding blind patents. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies 
25 cents. Forty large quarto pages, equal to about 
two hundrel ordinary book pages ; forming, practi- 
cally, a lar ind splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold bj 
all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



GrindBtone Frames— With cabinet base and all im- 
provements. Send for circulars and prices. W. P. 
Davis. Rochester, N. Y. 

" U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartford.Ct. 

Universal and Centrifugal Grinding Machines. 

Pedrick & Ayer, Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

Crandall's patent packing for steam, water, and am- 
monia. See adv. next week. Crandall Packing Co., 
Palmyra, N. Y. 

For stone quarry engines. J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. ST., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, Alter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

What do you want to buy ? We will send without coBt 
to you, catalogues, price lists, and information concern- 
ing anything you wish. Paret, Willey & Co., 265 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular hook, of ready Bale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

G. D. Hiscox, 361 Broadway, N. Y.. consultingengineer. 
Hydraulics, pneumatics, steam appliances, heating and 
ventilation, artesian and driven wells, tramways and 
conveying machinery, mill and factory plants. 

t^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

July 5, 1892, 

AND EACH BEARING THAT BATH. 

LSee note at end of Hat about copies of these patents.] 
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HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and puge or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, euch must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 centseach. 

Books referred to promptly supplied on receipt of 
price. 

Minerals pent for examination should be distinctly 
marked or labeled. 



(4451) P. W. D. asks : The relative dura- 
bility of yellow poplar, white pine and hemlock, used as 
lap siding, also how long can yellow poplar be exposed 
to the weather before it commences to decay ? A. 
White pine is the best for building purposes under all 
conditions and for siding is far superior to poplar or 
hemlock, which curls and disintegrates by exposure 
to the weather, and will decay by the action of moist 
air much quicker than pine. 

(4452) R. N. C, being an amateur pho- 
tographer, asks advice in regard to whether he shall sell 
his prints. A. If you take photographs for the love of 
the thing or, in other words, if you are an amateur, do 
not commence to bother for the results of your work. 
If friends particularly waut copies, and you cannot af- 
ford to give them away, lend your negative to some 
struggling professional in your neighborhood, and re- 
fer them to him. You will thus be helping the profession 
without doing anything to interfere with it or injure it 
in any way. 

(4453) J. L. W. asks : 1. Would an iron 

rod connected with the iron cresting on peak of a house 
and carried into the ground protect a house from light- 
ning ? A. A lightning rod erected in the manner pro- 
posed and merely inserted in a hole in the ground would 
be worse than nothing, but if you were to dig a trench 
in earth that is constantly moist, put in a layer of coke 
and then lay your rod along the coke bed for 3 or 8 feet, 
cover the rod with coke and fill up the trench, you 
would have a lightning rod that would be serviceable. 
2. Would it hurt a boiler to allow the steam to blow 
out all the water and sediment after the fire was drawn? 
A. It depends something upon the construction of the 
boiler. If the boiler were one in which rapid cooling 
would cause irregular expansion and consequent severe 
strain, of course it would be injured by the treatment 
suggested. 

(4454) P. A. L. asks how the storage 

batterieB which I see moved about as dry batteries are 
made so they can be handled so, and if they could be 
recharged from gravity batteries ? A. Storage batteries 
can be readily moved about after the electrolytic liquid 
is removed. After they are put in place the same 
liquid or a liquid of the snme specif* gravity should be 
placed in the cells. We know of no dry secondary bat- 
tery. 



Adding machine L S. A.Potter 478,361 

Adhesive, J. W. Frank 478,229 

Advertising sign, illuminated, C. R. McGimsey... 478,204 

Album case, W. Bergner 478,390 

Ammonia distilling apparatus, W. L. Rowland. . . . 478,132 

Ammonia still, N. W. Condict, Jr 478,407 

Ammunition for submarine guns, H. Berdan 478,216 

Animal training apparatus, C. C. Kelly 478,513 

Antiseptic quinoline, J. Biegler 478,495 

Atomizer, R. Lockwood 478,118 

Balance, indicating and recording, J. H. Green- 
street 478,232 

Balcony, folding window, C. Thomson 478.177 

Ballot box, C. F. Hodsdon 478,283 

Ballot box, F. K. Plumbly 478,264 

Barrel dripper, C. B. Allgood 478,303 

Basket, F. H. Deane 478,411 

Basket, lunch, Hahn A Herman 478,103 

Bath. See Solar or other bath. 
Battery. See Electric battery. Secondary bat- 
tery. 
Beer, method of and apparatus for carbonating, 

Stobaeus & Wackenhuth 478,176 

Belt suspending device, B. Hammesfahr 478,260 

BicycleTw.C. Davis 478,187 

Bicycle, W. H. De Witt 478,415 

Bicycle, A. W. Dunn 478,156 

Bieyele brake, W. T. Lewis 478,194 

Bicycle brake, F.D.Owen 478,206 

Bicycle frame, F. H. Bolte 478,391 

Bicycle oil can holder, J. W. Cushman 478,092 

Bicycle saddle, C. W.Zimmer 478,184 

Bicycle saddle spring, C. H. Holdsworth 478,430 

Bicycle wheel, J. S.Bretz 478,394 

Bit stock, O. R. Alden 478,248 

Blind stop, W. E. MacLachlan 478,262 

Boiler. See Steam boiler. 

Bailer furnace, W. Hurdley 478,433 

Boiler furnace, J. W. Wilkinson 478,210 

Boiler stand, range, J. M. Young 478,494 

Bolt. See Door bolt. 

Book, account, W. Lusby 478,197 

Boring machine, J. H. Synon 478,266 

Bottle stopper, Traube & Kattentidt 478,483 

Box. See Ballot box. 

Box making machine, J. C. McEwen 478,456 

Braiding machine spool carrier, J. E. Lee 478,341 

Brake. See Bicycle brake. Wagon brake. 

Brazing device, electrical, W. Mitchell 478,201 

Bread raiser and cabinet, J. Miltonberger 478,200 

Brewing beer, C. H. * B. O. Frings 478488 

Brick and tile machine, J. Thompson 478,481 

Brick and tile machine cutter, O. W. JohnBOn 478,436 

Brick or tile machine, J. C. Titus 478,267 

Brick or tile machine die, G. U. Skinner 478,136 

Bridge, T. H. Kosure 478,438 

Buckle, F. H. La Pierre 478,285 

BuckleJA.G. Mead 478,120 

Bunsen burner, G. Reimann 478,364 

Burner. See Bunsen burner. Fuel burner. Gas 
burner. Smoke burner. 

Butter worker, P. L. Kimball 478,113 

Button, separable, C. M. Sherer 478,174 

Can. See Filter can. 

CanisterB, machine for making metal, A. B. Bent- 
ley.... 478, 9 

Car and hose coupling, combined, J. H. Carroll.. . 478,400 

Car coupling, E. M. Butler *. ... 478,087 

Car coupling, R. F. Ludlow 478,445, 478,446 

Car coupling, C. C. Neff. 478,125 

Car coupling, R. Quatermass 478,463 

Car coupling, A. E. Woolf 478,492 

Car, electric mine, E. A. Sperry 478,138 

Car lighting system, electric. Young & Moskowitz 478,183 

Car wheel and axle, A. A W. A.Johnston 478,512 

Cars, ball bearing for railway, J. E. Norwood 478,351 

Cars, electrical distribution for, S. Young et al . . . . 478,182 

Carriage, baby, A. M. Reeves 478.172 

Carriage gear coupling, N. A. Newton 478428 

Case. See Album case. Syringe case. 

Cash register, N. B.Wright 478,532 

Cash register and indicator, C. S. Lewis 478,164 

Cash register and indicator, C. E. Lord 478,196 

Casket handle, J. McCarthy 478,168 

Centrifugal machine, B. Van Wie 478,484 

Chain, drive, Dodd & Marti n 478,416 

Chair. See Rail chair. Railway chair. Reclin- 
ing chair. 

Chair, Richards & Giese 478,130 

Chair, Richards * Veeder 478,131 

Checks and the like from being raised, protecting 

bank, T. S. Spivey 478,294 

Chimney cleaner, D. Aiken 478,302 

Chimney thimble guard, J. T. Gendron 478,422 

Chopper. See Cotton chopper. 
Clasp. See Suspender end clasp. 

Clay conduit machine. Powers & Van Buren 478,462 

Cleaner. See Chimney cleaner. 

Cloak rack, F. Wolf 478,886 

Clock, electric alarm, G. C. Darche 478,155 

Cloth, etc., machine for straightening and wind- 
ing, A. * R. J. Edwards 478,255 

Cloth napping machine, E. W. Thomas. .. . .478,143, 478444 

Clothes tongs, Upton & Kennard 478,382 

Clutch treadle, A. C.Campbell 478,398 

Coal washer. S.Stutz 478,479 

Coating metal sheets, apparatus for, R. Heath- 
field 478,282 

Cocks, etc., device for opening and closing, O. 

Loewe 478,444 

Coffee pot, J. W. Abbott 478,075 

Coin, commercial, I. T. Alvord 478,304 

Coin table, F. C. Lidke 478,165 

Collar fastener, N. Lage 478,116 

Collar, horse, J. B. Mueller 478,452 

Confectionery, apparatus for the manufacture of 

tubular articles of, C. E.Gardiner 478,279 

Conveying apparatus, T. S. Miller 478,348 

Cooker or boiler, domestic, H. C. Joerden 478,331 

Cooking utensil, T. A. Simons 478,243 

Coo ling utensil, S.Smith 478,376 

C oler. See Milk cooler. 

Copying machine, C. Maine 478,119 

Cork extractor, R. B. Gilchrist 478.545 

Corn popper, portable, A. B.01son 478,353 

Cotton chopper, Ellis & Wood 478,158 

Cotton receiver, seed, A. Schulze 478,473 

Coupling. See Car coupling. Car and hose coup- 
ling. Carriage gear coupling. 

Cradle, J. H. 4 5. W. Meek 478.450 

Cravat holder, H. Lehmann 474342 

Cuffholder, F. B.Gardner 4re . 1 0J 

Cultivator, hand, T. T. Rodes 478,468 

Cup. See Oil cup. ,„„,„„ 

Curling iron holder, G. F. Mcintosh 478,123 

Curling tongs heater, A. W.Kent 478,437 

Current motor, F. Dinwiddie 478,316 

Cutting knife, W. E. Taft 478,381 

Cyclometer for velocipedes, electric, J. Butcher .. 478,086 
Damper regulator, automatic steam, G. Newton „ 478,127 

Damper, stovepipe, L. M. Devore 478,414 

Deck cleaning machine, S. Lowberg 478,443 

Dental flask clamp, M. R. B. Creery _. 478,312 

Dental forceps, C. E. Blake, Sr *S- S1 I 

Dental tool, C. P. Lennox 478,343 

Desk, writing, O. Kissling 478,336 

Die. See Screw swaging die. 
Digger. See Potato digger. 

Distilling apparatus, H. Pr opf e 478,265 

Ditching machine, J. Corn elms 478,408 

Divers, microtelephonic apparatus for, R. Wre- 

den 478,493 

Door bolt, prison, Weary & Kramer 478,146 

Door check, J. H. Shaw 478,371, 478,372 

Door check, pneumatic, G. W. Wright 478,388 

Door closer, automatic, J. B. Stoner 478, 46 

Door spring, A. A. Page 478,354, 478,355 

Door spring J. H. Shaw 478,370 

Door spring, G. W.Wright 478,387 

Dovetailing machine, Cordesman & Cheshire 478,544 

Dress waist form, H. A. Brown 478,308 

Drier. See Tea and fruit drier. 
Drill. See Prospecting drill. 

Drum, Soistmann & Pepper 478,378 

Dynamos and motors, brush bolder for, M. H. 

Hathaway 478,104 

Electric battery. C. *'. Waldron ^.-i 5 

Electric cable, W.H. Sawyer 478,367 

Electric circuit time switch, B. E. Waters 478,180 

Electric indicator, W. E. Decrow 478,274 

Electric light brackets, swing joint for, H. P. 

Drew 478,417 

Electric lighting system, Cooke & Maokay <?8,186 

Electric machine, dynamo, C. W. Thomas 478,529 

Electric machine or motor, dynamo, E. A. Sperry 478,142 

Electric motor, J. B. Secor 478,475 

Electrical distribution, system of, H. W. Leonard 478,344 
Electricity, time registering apparatus for, H. H. 

pattee 478,237 

Elevator, See Milk elevator. 



Elevator, J. R. Moss 

Elevator Bafety attachment, M. J. O'Donnell 
et al 

Elevators, carrier attachment for bucket, M. Gar- 
land 

Embroidering machines, fabric holding frame 
for, F. Hurzeler 

Engine. See Pumping engine. Rotary engine. 
Ttotary steam engine. 

Envelope fastener, J. W. Gibboney 

Envelopes, manufacture of, A. Schwanenberger.. 

Excavating apparatus, sewer, W. Davy 

Exercising apparatus, W. Madsen 

Explosive compound, S. Rodgers 

Extractor. See Cork extractor. 

Fare register, J. W. Meaker 

Faucet, self-closing, A. Mayer 

Feed mechanism, H. Janssen 

Feed water heater, J . De Vries 

Feed water heater and boiler, combination, A. T. 
Brewer 

Feedi ng rackstock, H. G. Chamberlain 

Fence, R. B. Perkins 

Fence machine, wire and picket, A. H. Rogers.... 

Fermen ting, J. Effron t 

Filter, S. G. Derham 

Filter, O. H. Jewell et al 

Filter can, F. Rerrich 

Filter, oil, J. B.Crane 

Filter, water, O. Eastman 

Finger tapering device, E. R. Paige 

Firearm, magazine, A. Burgess 478,220 to 

Fire engine pump, P. S. La France 

Fire kindler, J . W. B. Cook 

Fire ladder, L. H. Fowler 

Fishing reel, A. B. Hendryx 478,326, 

Fuel burner, liquid, E. Squire etal 

Fur carroting machine, Sanders & Carlin 

Furnace. See Boiler furnace. Smoke consuming 
furnace. 

Furnace, E. F. Edgar 

Gauge. See Hat gauge. Shingle gauge. Sirup 
gauge. 

Game apparatus, P. S. Faulkner 

Gas, apparatus for the manufacture of water, J. 
Askins 

Gas burner, natural, T. A. Little 

Gas from gas mains, means for detecting the es- 
cape of, A. Gueguen 

Gas, generating, W. H Harris 

Gas generator, carbonic acid, P. J. Maguire 



478,263 
478,169 
478,322 
478,192 



478,538 
478,474 
478,254 
478,166 
478,366 

478,167 
478,199 
478,511 
478,315 

478,395 
478,402 
478,170 
478,173 
478,418 
478,093 
478,261 
478,365 
478,251 
478,157 
478,356 
478,222 
478,439 
478,249 
478,278 
478,327 
478,295 
478,470 



478,819 



478,100 

478,305 
478,117 

478,424 
478,425 
478,198 
478,522 
478,459 
478,480 
478,451 

478,541 

478,328 
478,293 

478,620 
478,491 

478,516 
478,252 



das lighting device, Quinn & Hoffmann. 

Gas, manufacturing, H. M. Pierson 

Gas regulator, J. M. Sweeny 

Gate, J. N. Morgan 

Gear for high speed rotary machines, starting, J. 
Head 

Generator. See Gas generator. 

Glass heating oven, A. O. Hurley 

Glove, voltaic, F. Simpson 

Gloves, shoes, etc., hook and fastening for, F. S. 
McKenney 

Grades, etc., device for ascertaining, D. C. Wolfe. 

Grading and sorting machine, pneumatic, H. O. 
Mooney 

Grinding mill, G. R. Cullingworth 

Guard. See Chimney thimble guard. Hub dust 
guard. 

Gun, recoil operated magazine, O. H. Bennett — 478,214 

Guns, operating submarine, H. Berdan 478,215 

Gunner's shield, Emerson & Midgley 478,506 

Hair clipper and shears, J. K. Priest 478,461 

Handle. See Casket handle. 

Harmonica, L. G. Lawrence 478,514 

Harness attachment, J. W. McNeill 478,124 

Harrow, W. W. Green 478,259 

Hat gauge, I. S hirer 478,291 

Hatchway doors, device for operating, S. G. 

Tufts. 478,297 

Hay rake, horse, Brown 4 Knaub 478,083, 478,084 

Heater. See Curling tongs heater. Feed water 
heater. Water neater. 

Heating apparatus, J. F. McElroy 478,203 

Hoisting platform, C.F.Bali 478,078 

Holder. See Cravat holder. Cuffholder. Curl- 
ing iron holder.' Opera glass holder. Pencil 
holder. Picture holder. Rein holder. 

Hook, E. W.Davis 478.3U 

Hook and eye, B. D. Paine 478,357 

Hook and eye, L. M. Porter 478,360 

Hops, obtaining extracts from, C. H. 8c B. O. 

Trings 478,508 

Horseshoe, J. E. Jarvis 478,435 

Horseshoe, nailless. J. McCaffrey 478.455 

Hub du st guard, J. T . Richards 478,466 

Hub, vehicle, F. W. Fiedler 478,277 

Hub, vehicle, A. A. Minor 478,287 

Hydraulic jack, horizontal, J. Weeks 478,530 

Hydraulic machinery, G. S. Duncan 478,225 

Indicator. See Electric indicator. 

Injector, W. E. Dodge 478,317 

Insulator, L. McCarthy 478,518 

Jack. See Hydraulic jack. 

Jar sealing device, I. P.Nelson 478,126 

Joint or coupling for metallic pipes or tubes, J. 

Aird 478,496 

Joists, wrought metal hanger for, I. J. Lehman... 478,163 

Journal bearing, J. M. & M. A. Andrews 478,533 

Key fastener, A. J. Lyon 478,448 

Kneader, dough, Erren & Lohner 478,507 

Kneading machine. J. M. Rutnrauff 478,133 

Knife. See Cutting knife. 

Knitting machines, fashioning apparatus for 
straight, G Sowter 

Labels to cans, machine for applying, J. F. Wil- 
liams *. 

Lace fastener, shoe, J. S. Murphey 

Lacing for shoes or other articles, F. S. McKen- 
ney 

Lacing stud, F. S. McKenney 

Ladders, latch for extension, J. A. Weston 

Lampblack, making, Wenstrau & Blood 

Lamp, electric arc, R. M. Hunter 

Lamp, electric arc, E. Thomson 

Lamp, extension tube, T. H. Hellstrom 

Lamp, miners, J. R. Watts 

Lamp socket, incandescent electric, H E. Wer- 
line 

Lamp suspension bar, electric. T. Dillon 

Land roller, pulverizer, and harrow, combined, J. 
H.Wilts 

Lasting machine, F. Chase 

Lathe, gauge, L. C. Trask 

Lathe milling attachment, F. D. Skeel 

Lead corroding pit, white, W. H. Wetherill 

Level, spirit, T. L. Burchinal 

Lightning arrester, C. S. Van Nuis 

Links, method of and apparatus for equalizing, 
T. Murphy 

Lock . See Magnetic 1 ook. Time lock. Till lock. 

Lock, C. Richtmann 

Locomotive, electric, S. H. Short 478,242, 

Locomotive, electric, E. A. Sperry 

Loom picker staffs, means for operating, A. 
Murch 

Loom pilewire.G. Segschneider .478,368, 

Loom weft hammer, Derbyshire & Mullen 

Magnetic lock, H. V. Smith 

Malt liquors, hopping, C. H, & B. O. Frings 

Matrix making machine, G. A. Goodson. . . .478,257, 

Matrix material, F. A . Johnson 

Measurement of electrical resistances, apparatus 
for the, S. Evershed 

Measuring apparatus, grain, K. G. Jensen 

Measuring instrument, electric, S. EverBhed 

Measuring machine, cloth, G. L. Wilcox et al 

Measuring machine, warp or line, W.H. Kynett.. 

Mechanical motor, G. Cochins 

Metal plate bending machine, L. C. Crowell 

Milk cooler, S.W. To bey 

Milk elevator, C. J. Jeppesen 

Milk tester, F. B. Fargo 

Mill. See Grinding mill. 

Mining machine, E. A. Sperry 

Miter machine, A. L. Maxim 

Moulding machine, S. Smith 

Mole, dike, or dam for silt bearing streams, W. 
W. Carson 

Mortising machine, L. Houston 

Motor. See Current motor. Electric motor. Me- 
chanical motor. Water motor. 

Music rack and telescopic stand therefor, fold- 
ing, H. W. Potter 

Musical instruments, accompaniment indicator 
for, G. P. O. Heroux 

Numbering machine, C. H. Shaw 

Nut lock, S. Durben 

Nut lock, L. H. Young 

Oarsman's recorder, J. Banks et al 

Oil cup, Cole* Hazlehurst 

Oil receptacle filler cap, W. Frosch 

Opera glass bolder, A. B. Nicholson 

Ore concentrating belts, fluid support for, F. G. 
Corning 

Ore pulverizer, J.J. Stuart 

Paper, apparatus for severing sheets from webs 
of , J. L. Cox 

Paper feeding apparatus, Hutt & Phillips 

Paper, mechanism for delivering and cutting roll, 
D. L. Goff ' 

Paper mill suction apparatus Sanderson & Base.. 

Paper wrapping machine, J. F. Linthicum 

Partition or ceiling, fireproof, C. F. W. Doehring. 

Pencil holder, O. A. Elliott 

Pencil sharpener, slate, W. Shriver 

Photographic plate carrier, C. H. Lohman 

Piano action, transposing, C. Q. George 



478,527 

478,298 
478,122 

478,519 
478,521 

478,384 
478,268 
478,510 
478,145 
478.325 
478,487 

478,149 
478,275 

478,490 
478,501 
478,178 
478,244 
478,488 
478.309 
478,383 

478,454 

478,239 
478,477 
478,139 

478,463 

478,369 
478,413 
478 245 
478,189 
478,258 
478,333 

478.098 
478,111 
478,097 
478,531 
478,115 
478,088 
478,090 
478,482 
478,161 
478,099 

478,141 
478,449 
478,377 

478,154 
478,431 



478,460 

478,107 
478,241 
478,0% 
478,300 
478,270 
478,224 
478,421 
478,350 

478.502 
478,209 

478,409 
478,329 

478,231 
478,290 
478,345 
478,318 
478;537 
478.3M 
478,185 
478,323 
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Picture jolder. A. D.Stewart 478,478 

Pile fabrics, apparatus for cutting, J . J. Mann — 478,515 
Pipe. See Wooden pipe. 

Planter.com, F. Bayless 478,498 

Planter, cotton and corn, J. W. Lehr 478,441 

Planter, potato, B.Skorpil 478,137 

Planter, tobacco. E. A . {tollman 478,289 

Platform. See Hoisting platform. 

Plow, Cadenbead * Butt 478,273 

Plowing machine, land, G. M. Clark 478,311, 478,500 

Pocket register, J. B. Seed 478,363 

Pot. See Coffeepot. 

Potato digger, D. Livingston 478,442 

Powder putt and inhaler device, pocket, W. H. 

Payne 478.358 

Printer's rule bender, E. Buck 478,085 

Printing device, column, W. W. Rosenfleld 478,524 

Printing machine sheet delivery apparatus, F. 

Meisel 478,347 

Printi ng machines, bed motion for cylinder, L. 

C.Crowell 478,091 

Printing press, J. L. Cox 478,503 

Printing press paper straightener. A. Binkard — 478,079 
Printing rolls, machine for sh ading the surf aces 

of calico, G. Hancock 478,540 

Prospecting drill, A. Ball 478,077 

Pulley, loose or idle, T. W. Simcox 478,292 

Pulp, strainer for chemical wood, C. Wandel 478,179 

Pulverizing machine, U. Cummlngs 478,253 

Pump, R. H. Raprager 478,464 

Pump, centrifugal, B. F. Bee 478,307 

Pump, chain, D. K. Keller 478,112 

Pump piston and valve, J. R. Collins 478,089 

Pumping engine, hydraulic, G. W.Dawson 478,314 

Puzzle, Assorati & Cuyas 478,497 

Pyroxyline, manufacture of compounds of, J. H. 

Stevens 478,543 

Quilling frames, friction collar for spindles on 

long chain, W. F.West v 478,269 

Rack. See Cloak rack. Feeding rack. Music 

rack. 
Rail chair, and coupling for permanent ways, 

Cardwell & Watson 478,399 

Railway and truck, J. G. Johnson 478,332 

Railway chair, S. Harris 478,426 to 478,428 

Railway contiult, electric, M. Shoemaker 478,175 

Railway, electric, F. Mansfield 478,346 

Railway frog foot guard, W. Driscoll 478,504 

Railway or tramway support, street, J. M. Price.. 478,362 

Railway train signal apparatus, C. Selden 478,135 

Rake. See Hay rake. 

Reclining chair, G. B. Valentine 478,247 

Recorder. See Oarsman's recorder. Time re- 
corder. 
Reel. See Fishing reel. 

Refrigerator, C. A. Bluhm 478,080 

Register. See Cash register. Fare register. 

Pocket register. 
Regulator. See Damper regulator. Gas regula- 
tor. Water supply regulator. 

Rein holder, J. D. Shurmon 478,375 

Reproducing characters, device for, H. C. Bridger 478,152 

Rheostat, W. P. Eayrs 478,276 

Riveter, J. J. Kropacek 478,114 

Roller. See Land roller. 

Rolling thin sheet steel or Iron, B. C. Lauth 478,193 

Rotary engine, A. Beard 478,271 

Rotarv steam engine, J. L. Rowan 478,240 

Saddle, harness, A. B. Arnold 478,535 

Saddle, harness, S. A. Nolen 478.205 

Sash balance, S. Jenkinson 478,160 

Sash balance, J. J. O'Connor 478,352 

Sasheord fastener, W. Hutchlns 478,234 

Sash fastener, T. B. Bomar 478,272 

Sash pull, R. Schenck 478,471 

Saw pulleys, scraper for band, J. H. Wentz 478,148 

Scale, registering pendulum, J. P.Armstrong 478,534 

Screw swaging die, H. P. Boyd 478,219 

Secondary battery, Gerry <fc Long 478,230 

Separating apparatus, E. L. Howe 478,159 

Sewage separating and purifying apparatus, W.F. 

Goodhue 478.539 

Sewing machine, presser foot, J. Douglas 478,095 

Sheep shearing machine, A. Melchior 478,286 

Shelving, adjustable, C. B. Godfrey 478,509 

Shingle gauge. J. W. Bacon 478,308 

Shirt, C. H. Brown 478,082 

Shock controlling device, P. H. Irgens 478,434 

Signaling system indicator, electrical, C. F. 

Gillette 478,324 

8iphon, J. HUditch 478,108 

Sirup gauge, J. E. Jacobs 478.330 

Skins, etc., apparatus for scouring and washing, 

T. Burns 478,499 

Skirt elevator. J. Asten 478,076 

Smoke burner, T. Lustlg 478,447 

Smoke consuming furnace, E. Cartwrlght 478.401 

Smoke excluding hood, C. Herlick 478,429 

Smoke stack spark and cinder attachment, B. W. 

Sweet 478^96 

Solar or other bath, W. H. Whiteley 478,385 

Solder for aluminum, J. W. Richards. 478,238 

Sole edge laying mach ine, E. C. Woodard 478,299 

Sole pressing machine, W.E. Forster 478,420 

Spark arrester, V. B.Pope 478,359 

Spark arrester, H. C. Smith 478.207 

Speaking tube exchange, L. Strouse 478,380 

Spindles, means for driving, H.Greenwood 478,280 

Spinning frames, traveler for ring, 8. 8. Fowler. . 478,256 
Spring. See Bicycle saddle spring. Door spring. 
Sprinkler heads, device for plugging, G. E. Wright 478,181 

Stage, balanced. M. Richter 478,467 

Stamp, steam, E. S. Brett 478,393 

Steam boiler, E. F. Edgar 478,320 

8team boiler, sectional, G. P. Steel 478,208 

Stencils, apparatus for making, E. de Zuccato 478,301 

Still, water, Petterson * Liebeck 478,458 

Stone moulding machine, W. H. Evans 478,226 

Stone slabs, machine for moulding, W. H. Evans. 478,227 

Stove ash box, Kahn 4 Christ 478^34 

Stoves, oven for oil, gas, or gasoline, H. F. Bart- 
leu..... 478,211 

Studs, etc., machine for closing the edges of, F. 

Mossberg 478,517 

Suspender end, C. C. Krouse, et at 478,337 

Suspender end clasp, C. C. Krouse, etal 478,339 

Suspenders, J. Katzenberg 478,335 

Suspenders. C.C. Krouse, et al 478,338 

Syringe case, A. B. Botsford 478,081 

Syringe, vaginal, J. H. Morrison 478,202 

Table. See Coin tabl e . 

Tag, T. C. Barnum 478,185 

Teaand fruit drier, B.L. Ryder 478.134 

Temperature, apparatus for automatically regu- 
lating, A. Shiels 478,373 

Therapeutical coating, L. O. Helmers 478,106 

Thrasher, flax, J. M. Smith 478,542 

Tile, roofing, J. Rapp 478,171 

Till lock, H. Bray 478,392 

Time lock, L. N. Bedford 478,212, 478,213 

Timepiece setting mechanism, E. E. Ellis 478,321 

Time recorder, workman's, J. C. Koch 478,284 

Tobacco hanger. B. B. Bymside 478,153 

Toy, W.H.Gregg 478,423 

Toy bank, registering, W. R. Christie 478.404 

Transformation box.C. Dunham 478,536 

Tripod, J. Hewitt 478,233 

Trolley, 1. W.Davis 478,410 

Trolley wire splice, E. A. SperTy 478,140 

Trough. See Wat ering trough. 

Trousers, etc., and pattern therefor, Hamilton & 

Lewis 478,190, 478,281 

Trousers, etc., and pattern therefor, Lewis & 

Hamilton 478,195 

Truck, car, G. M. Brill 478,218 

Truck, weighing, E. E. Chandler 478,403 

Tubes, manufacturing collapsible, H. C. Sanders. 478,525 

Typejustifying apparatus, A. Lagerman 478,340 

Type writing machine, H. D. Clemons 478,223 

Type writing machine, J. M. Fairfield 478,228 

Type writing machine, R. H. Ingersoli 478,109 

Type writing machine, G. B. Webb 478,147 

Type writing machines, cleaning device for, O. 

Conn 478,406 

Umbrella frame, J. Willis 478,150 

Umbrella runner. L. B. Couch 478,250 

Urinal and patrol box, W. Eglin. 478,505 

Valve for radiators, combined automatic relief 

and vacuum air, W. O. Whitman 478,489 

Vault grave, J. G. Gray 478 102 

Velocipede wheel, A. C. Hide 478,191 

Velvets, etc., machine for waxing, E.T. & E. H. 

Marble 478,236 

Wagon box, dump, F. B. South wick 478 379 

Wagon brake, J. Miller. 478 349 

Wagon, farm. S. Howe 478!i32 

Warping machine, Kuett A Slingland. 478 162 

Warning machine, A. E Rhoades.. 478,523 

Washer. See Coal washer. 

Washing machine, M. Disslnger 478,094 

Washing machine, 8. La Point 478,440 

Watch case, O.'R. Decker 478,412 

Watch center arbor. N, A. Terrell 478528 

Water beater, G. W. Washburn 47&i5j 

Water motor, B. S. Partridge 478,4 7 

Water supply, regulator, F. G. Schuerman 478,526 

Watering device, automatic, G. W.Schroeder.. 478.472 

Watering trough, automatic, J. A. Brown 478,397 

Weighing apparatus, grain, C. Reutber 478,465 

Wheat cleaning machine, J. Rudasill 478,469 

Wheatiheater, steaming attachment, 8. M. Braden 478,151 
Wheel. See Bicycle wheel. Car wheel. Veloci- 
pede wheel. 

Wh ip Bock et and rein holder, T. F. Bnrkhard 478,310 

Wick adjusting device, F. Rhind 478JS88 

Wooden pipe, A. M. Hawks 478.105 



Wool washing machine, W. T. Forbes 478,419 

Wrapping machine, M. E. Brigham 478,396 

Wrench, Christensen & Nelson 478,405 

Wrench, Miller & Duvall 478,121 

Writing and drawing device, J.J. Pauls 478,129 

Zinc or spelter from ores, reducing, C.James.. .. 478,110 



TRADE MARKS. 

Antipyretics and sedatives, Chas. Train, Greene 

& Company 

Baking powder and yeast, J . E. Blackburn 21,419 

BootB and shoeB made of leather, (iiesecke Boot 

and Shoe Manufacturing Company "21,413 

Buttons, pearl, Usine J. Cleret 21,414 

Colognes, Rich & Manheimer 21,407 

Cookers, baking dishes, and coffee makers, Eustis 

Manufacturing Company 21,427 

Cosmetic, J. Greyer , 21,426 

Diphtheria and other throat troubles, specific for, 

D. Peraza 21,422 

Diphtheria specific, Hunt & Co 21,401 

Dress shields, Levi Bros. & Blum 21,417 

Liniment, A. Horn 21,400 

Medicinal remedies certain named,F.&D. Racicot 21,406 
Medicine In tablet, lozenge, or other solid form,L, 

A. Matos 2L416 

Paper ana envelopes, fine writing, G. B. Hurd & 

Co 21,403 

Paper and envelopes, writing, G. B. Hurd & Co 21,402 

Photographic paper, A. Scbwarz 21,409 

Remedies for the relief of diseases affecting the 

mucous membrane of throat, head, and lungs, 

E. J. St. Hilaire 21,410 

Remedy for the cure of rheumatism, Swiss Medi- 
cine Co 21,424 

Shirts, collars, and cuffs, men's, Miller, Hall & 

Hart well 21,406 

SilkB, ribbonB, and Bilk tbreads.broad.W. G. Hitch- 
cock & Co 21,415 

Silverware, solid table and other, Ludwig, Redlich 

&Co 21,423 

Soap and other cleaning and detergent prepara- 
tions, J. T. Robertson Soap Company — 21,425 

Soaps, washing fluidB, and powders, toilet, laundry, 
and scouring, Kendall Manufacturing Com- 
pany 21,404 

Thimbles. Stern Bros. & Co 21,408 

Thread, linen, Finlayson, Bousfleld & Co 21,420 

Thread of cotton, silk, flax, and other fibrous ma- 
terials for machine and hand sewing, Kerr 
Thread Company 21,411, 21,412 

Whisky, W. H. Jones & Co 21,421 

Whisky, rye and bourbon, I. Massman 21,418 



DESIGNS. 

Advertising game board, R. G. Martindale 21,679 

Badge, J. K. Davison 21,688 

Bowl, J. D. Bergen 21,681 

Chain, watch, D. L. Fry 21,689 

Cup, C. E. Haviland 21.686 

Dish, cover, C. E. Haviland 21,687 

Finger ring, J. A. Dawley 21,691 

Floral lapel ornament, H. F. G. Fuths 21,690 

Knife handle, F.J. Kaldenberg 21693 

Metal border, L. C. Hiller 21,697, 21,698 

Plate, C. E. Haviland 21,682 to 21,684 

Plate, sandwich, C. E. Haviland 21,685 

Sheet metal, ornamentation of , L. Kahn 21,696 

Shoe sbaper plate, J. W. Skinner 21,694 

Spoon or fork handle, H. I. Clulee 21,692 

Statuette, C. M. Smith 21.680 

Stool, piano, M. Tonk 21,695 

Trimming, dress, B. Lipper 21,675, 21,676 

Trimming dress, Lipper & Courts 21 677 

Trimming or fringe, A. A. Frankl 21,678 

A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions addresB Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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Inside Page, each insertion • 
Back Pajre, each insertion - 



75 cents a line 
- 81. 00 aline 

The above are charges per agate line— about eight 
wordB per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL KNOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADAUAtST MFG. CO., S1RACUSK, N. Y. 



Patent Foot Power Machinery 

Complete Outfits. ■" '' 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery. 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Fans Mfg. Co. 

695 Water Street, Seneca Falls, N. T, 




LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

ty Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 

44-40 Central Ave., Cincinnati, O. 



NTIUl/fV F0R RAILROADS 

;GE WATER _TAN K *V. * 
= ViA SPECIALTY. *\,. cc 

CinCATlOMS FURNISHED 1/V P r, , .. 

rouNCATlONS&TOWERS. '•C.tA[_rjVV£LLocC9 
i° 217 E Main St. Louisville Ky. ; 



T. A. C. 



Our salesmen cover every State and 
Territory in the Union, and good spe- 
cialties sell by the million. We buy 
outright or manufacture on royalty. Ad. for particulars 
THE TUSCARORA^AliyEttTISlPfK CO., 



COSHOCTON, O. 



BA.SE BALL. - A DESCRIPTION OP 

the (rreat national game of the United States, by an 
Knglish writer, Jno. Newton Crane with diagram of 
the field and "illustrations of players. Contalnea In Sci- 
entific AMKHICAN Sni'l'LEMKNT, No. «»3. PrtM 
10 cents. To be had at this office and from all news- 
dealers. 




OVER 

33,000 SOLD. 



"OTTO" 

'GAS AND GASOLINE 

ENGINES, 

'1-3 tolOO horse power 
'Can be used in cities 
/or in country inde- 
pendent of gas works 
'or gas machines. 
No Boiler. 
No Danger. 

No Engineer. 




OTTO GAS ENGINE WORKS, PHILADELPHIA. 



AGENCY WANTED. 

Established firm of Merchants and Manufacturers are 
willing to take up *ole Agency for Great Britain of any 
article which can be sold by their travelers, calling up- 
on Hardwaremen. Engineers, etc. Highest references 
can be given. Address Hobart Bird Co., VictoriaWorks, 
Wolverhampton, England. 



DEPEW CITY, 



Brie Co., N. Y— Invest 
at new city of Depew; 
Vanderbilts are build- 
ing it; all rolling stock of all their roads to be built 
there: locomotive works costing $700,000 (foundation 
walls two miles long) now being built. If desired, 
investments guaranteed to pay. Full information. 
G. M. BAILEY,Secretary. 

orld Building, 

New York. 



The Best mechanical Help 

For inventors, experimenters, etc., comes 
from a real machine shop with first-rate 
men and tools accustomed to regular 
work. We have put some notions of ours 
in a primer — sent free. 

The Jones Brothers Electric Co. Cin'ti. O. 



Steel Type for Writing Machine^, 

J. D. MALLONEE, M'f'r, STOCKTON, N. Y. 



ROTARY 

VENTILATING FANS. 

MECHANICAL AIR MOTERS. 

TUERK 

WATER METER CO., 

FULTON, N. r. 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description In detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze, 
with 15 figures drawn to a scale. Contained in Scien- 
tific Amkricax Si pplement. No. 767. Price 10 
cents. To be had at this office and from all n ewsdeai era. 



STEVENS PATENT SPRING CALIPERS 

Leader, No. 70. Price, by mail, postpaid. 
2K inch, $0.65 I i inch, $0.75 I 6 inch, $0.85 
8 " 0.70 1 5 " 0.80 1 8 •' 1.00' 
All those supplied with Ideal Nut cost- 
ing 25c. additional. 

Ideal and leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 
jy Illustrated catalogue free to all. 
J. STEVE*** ARMS & TOOL CO. 
P. O. Box 280. Chicopee Falls, Mass. 





Awarded the Grand Prize at late Paris Kxpusition. 



ELECTRO MOTOR. SIMPLE. HOW TO 

mane. ByG.M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived fr<>m a battery, and 
which would h;ive sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
with 11 figures. Contained in >cikntipic American 
Sppplkmknt. No. 041. I'rtce 10 cents. To be had at 
this office and from all newsdealers. 



NEWLY INVENTED ARTICLES 

manufactured to order of Metal. Extensive facilities- 
fine work— Correspondence solicited. 
W. «. I RKAiHER tfc CO- 96 John St., N. Y. 



The Sebastian-May Co 

Improved Screw Cutting 

Power Jj £1 1 HJJld 

Drill Presses, chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
OuiBts. Lathes on trial. Cata- 
logues mailed on application. 
IBS to 1B7 Highland Ave.. 
SIDNEY. OHIO. 



M^^^^M 



„£gRAph. oH oN£, alarm, ^tPA"; c opper 

-iatoRS. BURGLAR ALARMS.BElLSRa-r,.- 



LIFE OF AN ANT.— BY E. A. BUT- 

ler. An entertsuning paper on the life of an ant from 
the egg to the mature state. With an account of the 
curiouB habits of these insects. With 4 illustrations. 
Contained in Scientific American Supplement. No. 
S57. Price 10 cents. To be had at this office and from 
all newsdealers. 

PAINTrooVs 

DIXON'S SILICA GRAPHITE PAINT 

Water will run from it pure andclean. 1 t. covers double 
the surface of any other paint, and will last four orflvi 
timeslonger. Equally useful for any iron work. Send for 
Circulars. Jos. Dixon Crucible Co., Jfi^sey City, N.J. 



CELLULOSE OR WOOD FIBER.— By 

Prof. S. P. Sadtler. Description of the three classes of 
compound celluloses, with their characteristics, consti- 
tution, mode of manufacture, and industrial uses. Con- 
tained in HCIENTIFIC AMERICAN SUPPLEMENT, No. 

85?. Price 10 cents. To be had at thiB office and from 
all newsdealers. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 



■KOY 'IDKHCK, IC. 



ELECTRIC POWER APPARATUS, 

TOE EVERY VAEIETY OP MECHANICAL W0EK. 

SAKE, SURE, RELIABLE. 

ESTIMATES FURNISHED. SEND FOR CATALOGUES. 

THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 




Many after trying one 

COMPTOMETER 

have purchased two, three and 
fpur. It performs all arithmet- 
ical problems, saves 60 per cent 
of time, relieves mental strain 
and insures absolute accuracy. 
Why don't you get one? 
t^Write for pamphlet S. 

FELT & TAEEANT MFG. CO. 

32-56 Illinois Street, 

CHICAGO. 



DOUBLE END WRENCHES. 




The BILLINGS & SPENCER CO., Hartford, Conn. 



THE EVOLUTION OP COMMERCE.— 

By Gardiner G Hubbard. An interesting paper, treat- 
ing of the origin of commerce and its gradual extension 
from the East, the purt played in its spread by Rome, 
Venice and Genoa, Spain and Portugal, the Nether- 
lands, France and England, and the United Sriites. 
Contained in Scientific American Supplement, No. 
S55. Price 10 cents. To be had at this office and from 
all newsdealers. 



HAVE YOU READ 

Experimental 

cience? 



This new book, by Geo. M. Hopkins, is just what 
you need to Rive you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




THE STIRLING BOILER 

i b economical i n fuel, repairs, and 

absolutely safe at high pre sure. 

Practically self -clean ng. 

THE STIRLING COMPANY, 

GENE AL OFFICES! 

PULLMAS BUILDING, CHICAGO 

"Branches in all principal cities. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to coe his advertisement in a printed news- 
paper. He wants circulation. ThiB he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



BEATTY yif?' •fe? l Wi£?» up. Want agents. 
UtH I I I Cat'R free. Dan'lF.Beatty.WubtonT N.J. 





; SCIENCE^ 




Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 



tW Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YUKli- 



Aatmllfe SttfotT 



After being on the Market Six Years 

The "AC ME "Still Leads! 

Sizes One, Two. Three, and Four Horse Power. Arranged for either Natural GAS 
or Kerosene Oil Are, as ordered. No extra insurance requiredon account of the oil flre. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. BfOWD'S Race, ROCHESTER N. 1. 



© 1 892 SCIENTIFIC AMERICAN, INC. 



July 16, 1892.] 



§f titutifit %mmtm. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers. Booksellers, and Importers, 

810 Wnlmir Si.. Philadelphia, I'a.. U. S. A. 

tyOur new and Revised Catalogue of Practical and 
Scientific Books. 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



60 LIGHT 

DYNAMO, 

As illustrated In the Sri. 
Am. of July 16, 1892. 

Material for the con- 
struction of this ma- 
chine furnished by 

W. ». BISHOP, 
958 Grand Avenue, New 

Haven, Conn. 

jy Send two cent stamp 

for circular. 



WHAT ELECTRICITY 18 —BY W. W. 

Jacques. An interesting discussion of the subject, illus- 
trated with some newexpenmenrs. Contained in Scien- 
tific American Suppi ement, No. 857. Price 10 
cents. To be had at this office and from all newsdealers. 

PELTON WATER MOTOR. 

Unequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-half the 
water required by any other. Evidence 
of unquestionedsuperiority afford- 
ed on application, jy Send for 
Circular. Address, 
The Peltuti Water Wheel Co.. 





:-.'Ia Main Street, San Francisco, Cal., or 235b 
Central Building, Liberty & West Sta., N. Tf . 



NOW READY! 

A NEW AND VALUABLE BOOK. 




12,000 Receipts. 680 Pages. Price $5. 



This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past tifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost, every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier macne ; how 
to ma'ke paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under" the nead at Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
ot objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probable will find in this book much that is of 
practic iua in their respective callings. 

Those whotire in- search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

|^ Send for descriptive circular. 



MUNN &, CO., Publishers, 

80IEHTIPIC AMERICAN OFFICE, 

361 Broadway, New York. 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

UNEQTJA.IjEID. 

send for catalogue. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 

Pittsburg, Pa., 

Manufacturers of everything needed for 

ARTE8IAW WB IjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Whee Is, Die s. etc. 

model and Kxperiiiienial Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. 100 Nassau St., N. Y 




WEBER GAS AND GASOLINE ENGINE 

Simplest and most ec nomical 
engines on earth. 

Fully Guaranteed. 
J A boy starts it, requires only a 
[few minutes' attention a day. 
Guaranteed cost of running 1 ct 
per hour per H. P. Write for 
catalogue. AddressDrawer200, 

ll Weber Gas Engine Works, 

KANSAS CITY, MO. 




WOOL WASHERS, 

WARP DYEINIi AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS. 

POWER WRINGERS FOK HOSIERY AND 

YARN DYEING. 

DRYING AND VENTILATIfiG FANS, 

WOOL. AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



BATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Break e s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 

50C So. Clinton St., Giiicntro 

136 C, Liberty Street, New York, 
237' C, Kranklin St., Boston, Mass 





Esses 

M0SSTYP&™— 

PHOTO ENGRAVING. 
— ZINC ETCHING 



OurnewGeneral Circular **S. A.," showing specimens 
of all our work, is now ready. Send stamp and particu- 
lars for estimates. 



MAKING THE VINEYARD.- A VALU- 

able article on the propagation and culture of the grape- 
vine. How to make cuttings, planting of cuttinirs, sys- 
tems of training the vine, grafting by a simple side cleft, 
grafting by a simple transverse cut. cleft grafting with 
a scion that is to be rooted, saddle grafting. With 23 il- 
lustrations. Contained in Scievtific American Sup- 
plement. Noh. 855 and 8rt7. Price 10 cents each. 
To be had at this office and from all newsdealers. 



mE 



SDEVUHJf^'^,™ 

LEHIGH /WE SAME.RICAN 1 




R0GE BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers, con- 
taining the Invention described tn Letters Patent issued to Eli W. Blake, June 15, 1868, to- 
gether with New and Valuable Improvements, for which Letters Patent were granted 
May 11 and July 20, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed 
under these patents. 

FARREI. FOUNDRY & MACHINE CO., Manufacturers, ANSONIA, CONN. 
COl'ELANO & BACON, Agents, NEW YORK and CHICAGO. 




HARRISON CONVEYOR! 

' *" HaSta g Grain, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &c. 
&HS.I BORDEN, SELLECK & CO., UaSS-feJ Chicago, ML 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American. 



t»-SEND FOR CATALOGUE. 

COMBINATION SAFETIES, with Rubber Href. 
t Mud Guards, Brake and Tool Bag. 

factory price, ornt ma*. 
i 22-lneh,BoTB'AGirlj'|18 00 ..110 80 
il'4-inch, Boys' 4 Girls' * 00... 21 00 
J 2G-inch, Boys' & Girls' 40 &<... 24 00 
fii8-inch, > Ball x 76 00... 40 00 
3<Mnch, V, Bearings^ 110 00... 64. 40 

. . -.... 80-inoh, Gente* " 90 00... 46 00 

SMnch Dunlop Pneumatic, 2-lnch Tirat....._ „ .160 00... on 00 

E. C. MEACHAM ARMS CO.. ST. lOUISJO, 




PEROXIDE OP HYDROGEN. — A 

physiciil-medical research on this singular chemical body, 
made by Dr. Benjumin w. Itichardson, with a view of 
introducing it into medicine as an addition to our trea- 
sury of remedies. Physical characteristics, physiolo- 
gical action, therapeur ical ouserviitions. Contained in 
Scientific Amekican Supplement, Nos. 858 nnd 
86 1 . Price 10 cents each. To be had at this office and 
from all newsdealers. 



$10.00 to $50,001 



>er night. A 
light and pro- 
fitable busi- 
ness. Magic Lanterns and Views of popular sub- 
jects. Catalogue:' on application. Part 1 Optical, 2 
Mathematical, 3 Metenroloeical. 4 Mac'C Lanterns, etc. 
L. IHANASSE, 88 Madison Street Chicago. 111. 



INSTANTLY COOKING lce m .„ „ r , w „„ am! „,.,. 

ter, $1.25. L. Deemignt, 126 W. 26th St., New York. 



with only piece of paper, tl. 
Ice machine, 110 and up; Fil- 




Pneumatic Tire Bicycles. 

Every One Guaranteed. 

Sendf or Catalogue. 

jy Agents Wanted. 

KIRKW00D, MILLER & CO. 

16 South St.. Peoria, 111. 



1*0 Inventors. 
E. Knnigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suggest goes with the 
work. Thousands of men hare crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. IS 1 Seneca St., Cleveland. Ohio. 



CHUCKS. 



"atalogue No. 12, just issued 



vith over 4C new illustrations 
sent free. Address. 
The Cushman Chuck Co., Hartford, Conn 




VANDUZEIHirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallon, per Hour. 
Cost $1 to $75 •««•>■ Address 

THEVANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cincinnati, 0. 



THE WESTERN UNIVERSITY, 

OF PENNSYLVANIA. 

Ancient and Modern Languages, Physics, 
Chemistry, Geology, Civil, Mechanical and 
Electrical Engineering, Astronomy (Allegheny 

Observatory, J. B. Kseler, late of Lick Observatory, 
Director). Entrance examinations for next term, Sept. 
12th. $100 for best entrance examinations. " Pittsburg 
is the place to study engineering." For catalogue write 

"W. J. HOLLAND, Ph.D., D.D., Pres., Pittsburg, Pa. 



HE 

n CRU DE ( 

BEST REGULATION, - 
,.,] -— HIGHECT ECONOMY 
. ■ klWFO R ALL PURPOSES 

I *W PfS , rTWMiir«/-TiiDcr 



A CONNECTICUT PEACH ORCHARD. 
—By J. H. Hale. An interesting description of a farm 
on which 16,000 bushels of peaches are obtained from 35 
acres. Contained in So kntific American Suppi. b- 
mknt, Noe. ■?*»** and 770. Price 10 cents each. To be 
had at this office and from all newsdealers. 



HETHERJN&TON MACAZINE CAMERA. 

Twelve consecutive exposures upon 
glass plates or cut films by the turn 
of a key. The action is directly me- 
chanical, and under positive control. 
A shutter that is ever set. DarlotNo. 
liens. Price 4x5, $45. Wrlteforcata. 
[A. Hetherington & Hibben, Indian- 
apolis, Ind. A. L. Simpson, 64 and 66 
iBroadway, N. Y., Trade Agent. 

ROSE POLYTECHNIC INSTITUTE. 

Terre Haute, Ind. A College of Engineering. Well-en- 
dowed, well-equipped. Courses in Mechanical, Electri- 
cal, Civil Engineering and Chemistry. Extensive Ma- 
chine Shops, Laboratories, Drawing Booms, Library. 
Expenses low. Address H. T. EDDY, Pres. 




PROPOSALS. 



/ELLULOID 7AP0N d Celluloid lacquers 

I A1 BARCLAY ST. *>-» NEW Y0RKV- --AND VARNISHES for METAL and WOOD 

X. "' GUM LACQUERS- BRILLIANT AND DEAD BLACKS-SHELLACS & c . 
^^-~- : — ~ .- -,■ SOLE" LICENSEE; C E — u- -=_ - =- i > < . ■ 2 ' C ::VPASJV _ ~~- 



NOTICE TO ARCHITECTS. 

rpHE Honorable the Chief Commissioner of Lands and 
- 1 - Works hereby invites Architects to submit, on or 
before the 30th September next, (competitive) plans and 
estimates of cost for the construction of certain Pro- 
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the undersigned. 

W. S. GORE, 
Deputy Commissioner of Lands & Works. 
Lands and Works Department, 

Victoria, B. C, 16th June, 1892. 



T T S. ENGINEER OFFICE, BOSTON, MASS. JUNE 

*- J ■ 25, 1892.— Sealed proposals, in triplicate, will be re- 
ceived at this office until noon of July 25, 1892, for tbe 
delivery of eighteen thousand barrels of American hy- 
draulic cement, at Fort Warren, Boston Harbor, Mass. 
Attention is invited to the Acts of Congress, approved 
February 26, 1385, and February 23, 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. For full infor- 
mation apply to S. M. MANSFIELD, Lieut-Col. of En- 
gineers. 



NOTICE TO CONTRACTORS. 

"Vf AYOR'S OFFICE, ASHEVILLE, N. C, JUNE 30th, 
1892.— Sealed proposals will be received by the May or 
and Joint Board of the City of Asheville, N. C, at this 
office, until 3 o'clock p. m. on the 1st davor August, 1892, 
for furnishing and setting up in the Pump House, on 
the swannanoa River, one steam pumping engine and 
boiler, capacity 1,000,000 gallons in 24 hours; one power 

Eump and water wheel, capacity 750,000 gallons in 24 
ours; also for furnishing and laying about three miles 
of 16 inch water pipe. Plans can be seen and specifica- 
tions obtained at the office of the City Engineer, Ashe- 
ville, N. C. C. D. BLANTON, Mayor. 
B. M. LEE, City Eng. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and send for illustrat- 

- ed catalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 

~" Beater Street, New York. 



World's Fair Exhibitors 

ATTENTION. 

Do you desire the services of a reliable company 
to receive, install and superintend your exhibit 
during the -World'. Columbian Exposition? 

We can save you money. Unexceptional references. 
Write for pamphlet and particulars. 

CHICAGO COMMERCIAL COMPANY, 
501, 502, 503 Home Insurance Bids., Chicago. 



-A. Xj XT 3VE I 3XT XT JVI 

In all shapes. Manufactured by < 

Cowles Electric Smelting and Aluminum Co., < 
^Correspondence solicited. LOCKPORT, N. Y.\ 



/ILL SAVE ITS CC5TIN FUEL AND HtPAIRING 

PEERLESS ViS?m PACKING. 



'/#Ae*»z*tiiVjti<ii , j i i-£r»- 

S T MAflYS ELECTRIC DAMPER REGULATOR 

J.C.WINANS 220 FREMONT ST. 
San FRANCISCO, CAL. 



Model Makers' M A nC I C Dies, Castings, 

-Supplies.— IwlwUCtO Patterns, Tools. 

Invent! ons Perfected. Novelty and Duplicate Work. 

CATALOGUE A. J. Weed & Co., 106, 108 Liberty St., N. Y. 



;ness & head noises cured 



flEAE'- - 

lir||r by Peck's Invisible Tubular Bar Cufchions. Whispers 
■*^™" — beard. Successful when all remedies fail. SoldrnPP 
only by F. Hiboox, 8&8 B'vray,N.Y. Write for book of proofs* K tfc 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to 4 weeks with one 
filling. Cost 25, 30, 40, BO, 05 and 65 cents 
each. Send Price and TRY ONE. 
State diameter and speed o f Pulley. Will 
send Catalogue free. Mention this paper. 
TheVANDUZKN*TIFTCO.CIneInnat!,0.IJ.S.A. 



MAHOG-AISTY 

And all Fancy Woods. 

TEAK FOR YACHTS, SPANISH CEDAR 

FOR SHELLS, etc. 

THE E. D. ALBRO CO., 

I?fsr- JOU Fl: e E w i 8 hft t , reet 'f New rork ' U - S - A - 

H. T. BARTLETT, Mg'r. F. VV. HONERKAMP, Ass't MR'r. 
(Mills, Cincinnati, O.) 
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THE SIMPSON 
STORAGE BATTERY. 

$1.25 each cell. 1. 2, 3, or 4 cell, 

in oak case, SSl.tiS per cell. 

E. F. M., 2 3-10 volts. Capacity, 20 

ampere hours per cell. 

Can be charged with gravity 

butteries. 
For lighting small incandescent 
lamps, running motors and expe- 
rimental work. 

SIMPSON ELECTErC MFG. CO- 

30-41 W. Washington St., 

CHICAGO. 




$3 9 - 8 



IS KARAT 

Gold Plated 

ONE YEAA TRIAL FREE. 

A watch that < 

stand the test is dear I fjQQ 
at any price. We send ISi_»*'0 
with this watch a pun- 
ted agreement giving 
TOU the privilege of returning the 
atoh at an j time within ONE TEAR 
it does not give perfect satisfaction 
everjrespect. We are the only firm 
in the world that sell goods on 
such liber* I conditio ns andean 
show thousands upon thou- 
sands of testimonials from 
ever; state in tbe Union. The 
case is bunting style, double 
case and double plated, su* 
perbly engraved and decorated 
and fitted completely with our 
:hty jeweled and celebrated 
movement, guaranteed a per- 
fect time keeper. 
Cat this oat, send It to us 
with your name and ex- 
press office address, and we 
will send it there by express 
for your examination. If 
after examination von are 
convinced that It is a bar- 
gain pay the agent $3.38 
and eipresscharges and It 
is yours; write to-day tbJi 
will not appear again. 

THE NATIONAL 

MFG. AND 

IMPOfiTING CO. 

334 Dearborn St. 

Chicago, III. 
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IWdpertisements. 



1 11 mi (I v Page, each insertion - - 75 cents a line 
Mack Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



We can supply it with the 

Motor cube 19 tli Century 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

'* In north, ant &ize, my value lies." I 

What others think of me is stated | 

in catalogue. 

CHARTER GAS ENGINE CO. 

P. O. Box 148, Sterling, III. 




Victor Bicycles 

First in Tires and Improvements. 




THE BUNDY aut ° m atic 

~— u TIME RECORDER. 

Every employe keeps 
his own time. 

Simple, accurate, 

economical. 
Manufactured by 

BUNDY MFC. CO., 

jli Bingknmton, N. Y. 

PT* Send for circular. 




95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 




A lady's fine watch— four- 
teen-karat gold filled; jew- 
elled works ; stem-wind- 
er; stem-set; a warranted 
time-keeper ; a gem to look 
at: This is the new 
QUICK-WINDING 

"Waterbury." 

No cheap Swiss watch can 
compare with this perfected 
product of American ma- 
chinery and brains; they 
keep quality up and prices 
down. Not a cheap-looking 
watch, but a low-priced one. 

Your Jeweler sails it. i 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-jive wars' 
experience, and now have uneqwiled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, labels. Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free of ciiarge. a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents* 

361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific ButldtUft sear 7th Street, Washington, D.C. 



OVERMAN WHEEL CO., 

BOSTON, WASHINGTON, DENVER, SAN FRANCISCO. 



A. G. SPALDING & BROS., Special Agents. 

CHICAGO, NEW YORK, PHILADELPHIA. 



KODAKS. 



M 



styles and sizes 
for the season of 

1892, 

$6.00 to $65.00. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 

Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTMAN COMPANY. 

Rochester, N. Y. 



:-^i StheWATERJACKE" 



LsiphonS! 



NO AIR PUMP. 
IN. VACUUM. 

CHICAGOWATERJACKETCONDENSER CO 

47 W.WASHINGTON St. 

forcircular. CHICAGO, ILL. 



FRUITFUL^INVESTMENTSl 

' A new form of 8 per cent. Investment, 
[ based on irrigated fruit lands of Colorado. 
Guaranteed by National Bank. For full 
particulars address * 

' Jhe Delta County Fruit lands Co. L Denveb »Colo. ^ 



"Improvement the order of the ape." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the bands 
The Smith Premier Tyoewnte- Co , Syracuse, N. Y., U . S. A. 

$W Send for Catalogue. 
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HELICOID SHANK WOOD SCREWS. 

U.S. Pate.: July 2, 1885 July I, 1890: Feb. 17 and Mar. 15, 1892. 

This patent- 
ed improve- 
in e n t in 
wood screws 
is especially 
valuable for 
use in fine 

work as well as for all other purposes where ordinary 
screws are employed. The cliici'ndviiiiinci'H are: 
They obviate tbe necessity of boring the second time 
when used in Hard Wood; the ribs on the shank per- 
forming that function, necessarily making an exact fit 
in the operation of turning the screw into the wood. 
The strain upon the shank, slot and head, while being 
rotated, is much less than in regular screws, and the 
tendency to split the wood, mar tbe slot, and break the 
head is thereby avoided. 

RUSSELL & EltWIN MFG. COMPANY, 
New Britain, Conn., U. S. A. 

NEW YORK, PHILADELPHIA, BALTIMORE, LONDON. 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars. Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Row Boats from $25 upward. 

Vapor and Steam Launches from $300 upward. 




"SEND IOC. FOR COMPLETE CATALOGUE, 



Speed 20 miles an hour. 



DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 
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DELIGHTFUL 
HAPPINESS. 
HEALTHFUL 
RECREATION. 

You learn to bicycle in three half-hour 
lessons — A Columbia safety is safer than 
a carriage — easier than horse ack riding 
— the most exhilarating and strengthful 
of healthful exercise. 

Handsomely illustrated book about Co- 
lumbias, free at Columbia agencies ; by 
mail for two two-cent stamps. Pope Mfg. 
Co., 22i Columbus Ave., Boston. 
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PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROW8-SAVERY CO., 
S. Front * Reed Streets, Philadelphia, Pa, 




Lunkenheimer's Patented Loose Pulley Oilers, 

backed by practical tests, are acknow- 
ledged the simplest, most efficient 
and economical oilers for loose pul- 
leys inthemarket. Theyareprovided 
with a set screw to regulate feed, and 
guaranteed to give satisfaction. A 
trial will prove their superiority. None 
genuine unless provided with a set 
screw. Made only by Tli e Liunken- 
heimer lirnss Mfg. Co., Cincin- 
nati. Ohio, U. S. A., and supplied by 
dealers. Catalogue of improved Specialties, Valves, Lu- 
bricators, Oil and Grease Cups, etc., sent if you mention 
the Scientific. 




THE STANDARD 




"MWIBICYCLES 

jiaiA.nd lowest prices on all ^2 makes A 2d 

" phd. Easy payments. Wesell everywhere. 

uno, balls.$65 I 40 in. $31 Victor Jr.,Dalls $11 

'90 Orescent ('91 make) " $50 '91 »1S5 Rambler " $90 

'91 $145 Cush'nHigh Grade$90 I And 20 other styles as cheap. 

Largeststocfc and oldest dealers In U. 8, Agts. wanted. 

Cata.free. Bouse, Hazard A Co., 16 G.Sfc, Pcorla,tll 




COPPtR TUBES. z'^ 
SM.ETBRASS.BRASSWRU - 



FOOT POWER LATHES 

For Electrical and Ex- 
perimental Work. 
For Gunsmiths & Tool 
.Makers. For General 
'Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 

rterlor i n construction. The best foot power 
atbes made, and quality considered, tbe 
cheapest. Send for catalogue and prices. 
W. F. & JOHN Barnes Co., 1999 Ruby St., Rockf ord. 111. 




ELECTRO VAPOR ENGINE. 

GAS OH GASOLINE FOR FUEL. 

NO BOILER. NO FIRE. NO DANGKIt. 

NO ENGINEER. 




Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest, 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

%£T'Send stamp for catalogue " V." 



GENERAL ELECTRIC CO. 

INCANDESCENT AND ARC LIGHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Cables.— Safety Devices. 

DISTRICT OFFICES. 

Canadian Edison Buildintr, 77 Bay St , Toronto, Can. I Pactflc Coast .. Edison B'ldlng, 112 Bush St., 8. Fran ,Cal. 

Central 173 & 175 Adams St., Chicatto, 111. _ .„„_.. . _, , . _ .... ' ., ' 

Eastern Edleon Building, Broad Si, New York. PaciBc Northwest... Plelschner Building, Portland, Ore. 

New England 25 Otis St., Boston. Mass. ' Rocky Mountain Masonic Building, Denver, Colo. 

Mexican and South American Department. Edison Building, Broad Street. New York 

European office M Victoria Street, Westminster London, S-W., England. 



G RAVES 



: LEVATORS. 



NEW MAIL 

4£f 00 

Cushion Tires, Tangent Spokes 
With Pneumatic Tires, $120 

Also $135 and $150 patterns. 
" Lady's pattern ... ..$100 
" Boy's New Mail. ... 60 

Handsomest and best Diamond 

Safety. Send fur Catalogue 

and Second-Hand List. 

Wm. Head & Sous, 107 Wasli'ton St. Boston, lot 




THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, hut is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

o 

THE 

MtvAttit Qvufism gnyyUmtnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
tbe principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology. Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuable infor ation 
obtainable in no other publication. 

The most important Engineering IT'or/.s, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO.. 361 Broadway, New York, 



The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant platen in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of tbe latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

Tbe elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all netf &- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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PRINTING INKS 

The Scientific American is printed with CHAP* 
KNEU JOHNSON & OO.'S INK, Tenth and Lombard 
Sto., Philadelphia, sod 47 Rote St., opp. Duane, New Yuik 
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